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o 

[0 0 2 8 ] 

mtstix&tb-r, 

r. t tt x «t D S6^W4IStti|sf©l!l»lui ot© 

£&&>#■?& 5„ 

[0 0 2 9] 

gtftvm&jjm&m'xm&’fzz. k&mmxbz>fri>L< it^mxhz, 

fij^cofes w t Xfo^Oo b(D= t 5 

at-t*5r.£:as-C#*UJ % #^fiJ,&^fcST*&S ? c ***»< 'I4fg^ft± bfcUitiL 

T'fe5 5o 
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[0 0 3 0 ] 

zx-%)V3? 

— T'<^ t£bU\ZZ_ cDfe v ^^Mit't‘ ; 5^^(-M't' ; 5o ^ 

%tcfr<Dm&mmftmffimzm-rz>o 

IRWZ^r'H — MtLXn, PEMm&Ufote¥<Di&ftW&&3b 

Stm&* ^V^M^=t<^j5jc-rsr 
[0 0 3 1 ] 

^mmm%^mMfmm.^^t-r^ 0 *wmwxn 

ffi(D±lz.ft&LX\,'Z&mi>L<te&mmimfj:£'(D'J,'fj:< t t^loMo 

<Dm^ ^(--atft^-efeSo ^ <D^m m nm & s s 

tu$. &m. &m&&. &mmw k »> 

>9 ttii-r <t^-e#s 0 

*&w<d - mmmmit 2 

10»J£LT«t, # — £MnO x tf>jjfl#i±- 

3& S V'< *9 0 So #^[(7)?§'t4®^t>^SfljlCO0iJ(i N 

^7-f!)y, CofcitJ t coooi^«n?ife5. #— 

LT£?£ Ll^mf'fcS/^ l'<o^MIllt1j:iil 
>9 5 So 

[0 0 3 2 ] 

— ^7 — aK 

-7- £"a tp 0 -77—^' (i # — #' i/Sffcfl _t (d ;£ifc UTv^s 
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JR# & 

tiS Q 3!&ttLfc*0£ Lrm#:±^^i!cLT 

V^S t t>T# So 

[0 0 3 3] 

LT$ft Lv^lPj:, e^^JRS3«tt^#^JR. #CP 
t, Ag v P d, Ru, O s SSit^^tbfe^^S^tbSo 
N i , Rh, I r , C o , M o , W, V, Nb , A 1 , T a , T i , Z r , Hf 
, Z n , F e , C u , G a , In, Si, Ge, Sn, Y, La, 7 

£#TtSo Pt£fdl<Z>&M 

, 0t|x_fiRu, Os, Cr, Ni, MniSiO'C o iO^^^ilSo Zfrlb 
(DWmzifrt. LV^te, «MV'btl?)Pt-Ru, S£3!S|&®'T?£|V'k 
tlS P t — Cr — Cot*fc5o 
[0 0 3 4] 

L< LT#£1-S*^&JRtf>afcte&#k. 

^LtettSwU^iiiR-rs g So 

[0 0 3 5] 

0flx.fi*, ^ffcbTV'S&Jl^«lfi±, Au, Ag, Pt, Pd, Ni, Co, 
Rh, Ru, Fe, Mn, Cr, Mo, Re, W, Ta, Nb, V, Hf, Zr 
, T i t L< iiA 1 5 So *38 Ml- £S#R:£f£ Llv&JRSfc 

tefl&fitSfcfb-^tfi' (MnO x , xfil#£>2) -C'foSo ^tfeUTV'SStttBW: 

S&SM^^jS£‘fl&, 2SW±©M&S&JR^bflfc<7)|Sa£#t> b< fitfli^i&ffc 
#> if r £ *5 ■ x? £ S o &Sg£» tfeotfe -c & O x 
t> <t < , £fc&&SifefM£IB£:*rt‘S iS©^I©moMGfcoTti 
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[0 0 3 61 

«£ !>»7G/&-fbSJS£?T* 5 r. 

^< (attribute) ^ft5 0 £ (O «t 5 

u t v \ 

[0 0 3 71 

oi ot£'<v’7*%s( bffimt!%)<DM'fcffl\a't' Lax_ x Sr x Fe 0 . 6 ^ 

°0. 4 O 3 (xliO^bl) ^ojllb'La 1 — x Ca x Co 03 (x(±0^t>l 

) ti/' 1 o©^«mts^iiiii^a 

Co x Ni y O z tfc»), 

emMh r©aig 03 flfeWtfejRife^i 3 :tt, -TOAB 2O4 

T\ A^Mg, Ca, Sr, Ba, Fe, Ru, Co, Ni, Cu, Pd, Pt 

, Eu, Sm, Sn, Zn, Cd, H g ?£ }f(D 2 -fffiCQifejS t L < fi C tb b (Dft&ia 

B^Co, Mn, Re, A 1 , Ga, In, Fe, Ru, Os 

, Cr, Mo, W, Y, Sc, 7 — K&JSft ¥<T> 3 {$<D&m L < ttC *l b 

^<z>W/Bfc&«^b&(£M:, Sfcffc 
SHb— y^/p, Kfbflfc, SgHb^PG 

a, ^bffiio, ^b-rvv'^A, mt#v 

^bffi*5«tu ? ^^n btS^M^b#), & 
'fb'^v^.A, — A&J;!)^ :/^7P7)S“a ^tb-5 0 

[0 0 3 81 

*38Wl£«fcoT^TMT$>0 5 

t(D-Cfc5o bl <Z> J: 5 ft 
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o 2 ©oh oh -<omt<Dfs\^mt^ti 

s&jRaop^ v s 0 zvnnbntt—fcmiii&xztT/i'# vmwn 

i&te¥<DMiftm?foteMLX\f'Z>, T’d'a^nS^ttC o, Fe, Zn 

, N i , C u , P d , P t , Sn,Mo,Mn, Os, I r jo J; t/R u 

o rn «b <Dtem&>mt & * 

k /b*~Cc^ & o ^7 -f V V, '7 i h'7TlfT^l^>' (tetraazaanule 
n e ) , y $ n i/T — >" (phtalocyanine) jo J; Xj^CO^r U — h^lj 

-eft* $ jxS, 

d£as-c#5 0 hzm&Kti' 

a s fcs 0 t ©^7 ^ y H 5 i 

^W^SJS$-ti:TftbSft6«jS/iSI-*5V'T, <9 >9 5 Z>m<Dik¥U&£M 

^5rHT^5 o 09«sK/P7>f y 

KJ&£fifcfc>t?fcS 0 

[0 0 3 9 ] 

#*— /KVteO 2 WOH- ^<Oj85ndi&^'Cfc 9 , Iri"^ 

oJS7c[cK-^bTV'5^#^fen-CV'5o — #y«Slutt$^-7 7 
— 1/^18,1:0^70-77- :/^#w-a£n 

So 

[0 0 4 0 ] 

Ltd 

#S fc&d, ZLtfrtfiftfB, 

^ALdrfrJ^'t'S r ir^-e^r So 

[0 0 4 1 ] 

&m$3 £.t£&m'u'& (&JR$Mk'&Vo : &'£ tr) #[wfeS#)£ 

cD*^Hr/P(OH®nWfflt:'feSo C2 ©i 5 LaNi 5 , 

L a - N i - C o - A 1 , Nd-Ce-Ni-Co-Al jo£t>*V-T i-Cr 
-N i ^t^llSo 
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[0 0 4 2] 

z.x s i- «t xm&mmzftmi-z 

Mx.it, m (A g ) $s 

tZf~ y*rj\s (N i ) t£\* \s9 5„ 

[0 0 4 3] 

^ k <d - fc * ti it, - h 5 v ^ ® m Mmn^r ttwm* 

It, ^V^~, ^JitfTEFLON (M*D W-7^fa*VP>5!A- 
/P (E . I. duPont de Nemours) [3 |v|1t7 ^ =c- 7ffl [7 T A- 

^ h> (W i lmington) BfaiG ) & i£ GOtr h y 7;l/^nxf P'P' (T 
FE) yjv^-u Tr^/KV/K D -e — fo'5l'f'£x/i'7fr^"(l's<-- 7/U^-a^-^ Kp*- 
^VtKD-^— (fdifiNAF ION , -Y— T-f fa/Ky K<7J*A— 

/P (E . I. duPont de Nemours) [tRH'X 7 ^ m T'J'H [7 ^ jv 

^ (W i lmington) pjffe] ) ^^©7°p b V "7 — {£<£ 

flu*.**. £TFt-i5io£ft5 

7Ky^-{«77-^' 
TEFLON (&&]&&) £77— 

ISMtf^ro< 57ctf>lvi % littffi^iilcTEFLON (MWI) 
t tTt5 0 
[0 0 4 4] 

£rf~ 577— & 5 v ' fct&JRSHMfc ft 

f57c^(- irm^o $J£ ITU, r&ti#: 
ft&tel&1rzizitofZ2U&±<DWtt#'-tf> (fll&fif, T^jvy 7 
y7r4h) £— m^i~ 5L b&t?%Z 0 2n<DVm.+z— rf'sit, 
^fn]±$-ti:57ci6^£^-fr5M^5't4tg#tt?:toTV'5r 5 C 

[0 0 4 5] 

-Cfo y 1 0<0flj7&-e&5 
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o £'<D$£&C Dj&J&Jy'felZ. J; o Ttt# b r. 

t&&\\ lt^u ~ t t>prig-efe 

fcffil'rtfcnrtre&tK lOi^l 0 Oli^-ty h<D|«{bl^ 

tt. 5i-, &7-n^tib(Dnm±.<D^si'7*u 

[0 0 4 6 ] 

3k-rz> 0 (xps) k 

£z>m%.x*n. i n^—fc^ Hi ^/h^v^^^pru-cfcSo 

[0 0 4 7 ] 

UV>^7 — tf;':/<D7F^®{iT^/P7 7^'Cfc5 0 P 
t <D«t 5 Lv^— P t 0>#fScl;ifi^®#j^ffi7kift£ 

£ t fcftv 'JItg $ tLfc# — jH £ L v 'fc fetd, f£ 0 B 0 '| 40*-^yTfe5 

o fiftMnO x -e«, <b 7)^fi t? £f £ LV'o £f£L 

b C3— /P$tL-5o ^777- f b# — J;tMt 

fcotffSU'. 7^/W7 r £ 

oti; 0/h$VMiiNl^ib>f Xtfsg* 

[0 0 4 8 ] 

(l-ftib^ ^i!L/c-&*sm O^aLT 

BBV'fc) 8^~ l?y <b)5Wt L< , 

it'P /i<H»4 0 ^-i? ^ b T? fe 5 0 “ f£f@ (Dim L&5W& 

fcT?#, #£L<{i, ^10^^100t77-b;K #J 

oa>e> 2 o-*v b/p-^fe^o 

KHlA9t5©l:^-CfcS. gfflRJMa^Sr 
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r. b%-*Jffelci-Z> 0 Mb LtH, iTd^-I' 

[0 0 4 9] 

iSc‘l4& iftfX Ui^oT, f&5fc 

r. bv\ 

[0 0 5 0] 

£ V' 5 w £ b»PJ!^ i oc&fiJ^-CfcS 
o ■*•**>*>, £f£b<«\ f a;^ 

fglUx v ; v'h>' (direct write deposition) ^"a if 

if < V'SSr^-f-5 r <b as-e# 5„ 

[0 0 5 1 ] 

g . <fc >9 #? £ b < f*4>* <Hi25m2/g, «fc <0 ft 4 b < 9 

0 m 2 /g, <9— jf£f£b< irblx )6 0 0 m 2 / g 

ts 0 mmmnmm, 

^®SIS:^i-BET^!R#feSrffiV'TS0^$ti/5o SttlOil5)f 

[0 0 5 2] 

±(D0 £ b < < £ 1> *$ 1 Ii^“t V h <Dm> 14a, «fc 9 m £ b < {}'>/<£ < 

£ h<z>i3rt£S, bi-— Kill oli^-ty 

<b iOt^2 0~Kl4 

os*/-?— fey c:©«t 5**a^^/bj6s#< 0M-ett 

^fe#±te#ifcbTV'5^tt1l0>#£ bV'i^/W3\ # — 
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m<D* m&iz ? o Vfeflq*. 

iSttS w 

55o 

[0 0 5 3] 

n¥*>t>b?7X* t if ff (D/h £ ft^^BB t> L < 7 * * 

&^tr«fc5fcktf>^fc5;i£jW£LV\ — 

ot/^ — h/i^AT'CfcD, «t i9£?£ L< telfr 5 t/ * 

titex v -mix* L<im3 1- ; *-h/i'£iTx*hz> 0 -m 

Jfefl0flBK.:fc5V' t\ ¥J$*7X*lNfXfj:*&0. 5^P>5ty,7<-h/^a55, # 

i: 5 0/^— heD^ic, J: <9 $f £ b 

< 6 0/vty h(Z)f®|fc, -t.it =fc 9— Ji£?£ b< < H7 

*!>*#&* 7 

x * trWi- Sr-a tfl#M^tJ:b-<Til(Dttf^^A| : ft_b L 

•9 , mu* {tmmmtfu&t < x# § 0 

[0 0 5 4] 

&JRffio&JR<Z)Sfcfc:|£]ite, $f$L<tti£n, i-fc 
fc*>*fi&JRfc:ifiv\, «t >9 otf§t'fc5 

k^z.tbfL TV'3 0 3£3893<Z>;£ifcti, 

BTI6^i-5o 
[0 0 5 5] 

*3S W <£> IgtlU)* fi , J:<fflffl2*Lfrmm&Mft?rrz „ 

£tU3\ 100(J m^TT'fc 9 , »JL<fi|)20Mm 

yrtfo^ titt 'out. u< tti 0 umi^T-rsh^o 

^(Hl^o. 3Mmt'fc5ri«L<, i<90tL<i^M<Hlt)O 
. 5/imtfe!), *9— JB#f£ L< &&?£< £ fc#ji 
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Vtt, (d 5 o ) T&5 0 LV'fS 

m\H<D W-^m 1 Sr Wi“ 3 'yfii, «£ 5 «*&*5 «t 1>W4 if o 

x £M3a-f5 (T> [£##]•?$> i 'ft&feblftJf cDff^cSr *T 

[0 0 5 6] 

Tfet), t^s-et 5 0 “^fiftfSl-iro 

t v Sfev'tf-y x^x£iibTi££ 

f£<ki>® 5 0 x h 2 S 

#£ l < , * <hi^ 75 f$^N— fe > h isflcafspj^jia^^^ 2 m 
«T©«^ 5 :^U^IU ' 0 *fc&$WU«u fcfiLh 

c^-tirS tl ir ^"C’# <5> 'W ^ — ^'/i^ ( b i m o d a 1 ) fo-SVMd: h D -t — ^ yp ( 
trimodal) tr<foo"C ^ <£ V\ 

[0 0 5 7] 

;£M«ycffiigo£;h,5X 0 ni?x, irtefribmB&mz J; 9 Si3t<*ft5»5fctt# 
#vl&^POlx < c i; ^fc5 0 ^ n Xlh^ XcDfjA^fj^ -?rti b 

[i «t >9Ml/^S^Sro< Z>Z.b&^\ &&&&*■?& 
fiS^(t5^\ t) N rroijiiav'^fls: 

£r#«fc£-£5^ i^-e#<5 0 tllzft&ftm-t. *&5fcWJis|-£rzkft 

^sw&srwsr tizx ?)ffli^$tb5 0 

cyc+^^p^yh^r — £r#£&n"3 _ '5 0 #cl>X — 
flrv mi crotracM® (/4;)x^ ^fy^HJ tjv X— h 

y* — ^3 7 TV K p X h P ■ — )V (Honeywell Industria 
1 Automation and Control) [^B^X Xyh'"' — 7 j'H 
7 Jr — M7 'XX b X (Fort Washington) ffttE] ) ^ ft if 'Cyfcifc 

SLfcJ: 9Sy5t£K5o CtUi. 

X h L< fix 7 y ^ ^y 3 yt*fe 
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[0 0 5 8] 

-^^4b'V>T. M 

ht> u< nx? y ^ta^<o 

«t 5 ^ a*-?# So 

[0 0 5 9] 

—mz&LTvxm&Gtto -*-*£> *>. tm 

*0 ($k $> —&>') <DffiWLfc1$&T$f&&fc<DwlMfc&^t£WlfcmMW- : %: 1 6kfe'irZ> 

I^e£> WiWffc'cbM'Hl S'C^{$fltfilEf$CO/J^M/0 :> <b t£ S ¥$-T$tW- (suspens i 
on) 

xaT'fcSo ilfjf, 

W.PfwMVf(D'Pt£ < £ t> 1 

#3§f^i- J:tUi\ l ooig* 

«t < flNrTfTfrti. 

rSo WfWvxt^^ot, :oiii:±D, UW±.(D^n<D^ 

, ®& «t Tfm&uom&fcm zum-t s r ^ ^ «rtg ^ * s D sjs 

u#R^ tag, >9, » 

[0 0 6 0 ] 

5 rtt?Jb5„ 

[0 0 6 1 ] 

*3B91fc:<k S^&©SUwS®*fl8«f4, 
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£?£ L<fiD6 0 0 <£ 9 L < ttm 0 0 fMT, £ fc ct V —m&ti 
L<fi^i ofmrnmmmtstiZo 
au-iEiH-So 
[0 0 6 2 ] 

mmz$Lx*ihZ) 0 l t 

ttfilfftSo 
[0 0 6 3] 

v ' < o a*© m & z> jstt t- m $ ■ -r x , *$& pj ^ <t 5 mmmmmfe <d tc#><D mm 

toSL^SfeSr^/p— zfiklrZ) r k&~?% 5 0 1~ft;fc> 

*>x (±^M|p]lutLt) J5£(bS§<Z>® 

H (Mxl{±\ HeNSc/XyK -Sfr/X;K ¥■— . iPJEEtffEffc) x 

ifigu^iS (011*. fi, $S'g‘£>&V'Ji$ifE % ig^ro&V'SJE* /J'iffi £**&#*<£>&«£ 

, , rfxj] (0iJAte\ iftgyyAA 

MB, <b BiaSS©*^-^ 7"7X-7tt<(i^) , 4o 

<£ '>* A AcoffiH (0i]Afi\ D*^ y u y N If-Ht L < (i 

P^T (s e t t 1 i ng) ) t£ if # s $> -5 0 
[0 0 6 4] 

<£ SRtfS&kJSte, flte $ 

(0iJxJi\ P t /Ci®ttI®^SIffl03 P^r t (NH 3) 

4 (NO 3) 2) ^m3§-t-5o /Nifi, 

v^W^r^-r^^Pfi'A— r<DS^ 7 4 

b< ^ n yciftH^ttSo /h^a^n^y'— yfttdfos ffj 
JSMMfc't'So Apf&y'— y roiag&Jo i t^pfRiy"— y 

zmmmom'mz. =t v . x&mw-tz -e 
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# So 

[0 0 6 5] 

3&-TS C t (c J; V) % 

, fulEfr/N® r £ *s ■ -C # S o P t /t > — tff 

i {c^tlT^Sc 

[0 0 6 6 ] 

yn-ir^co^l (ii^«7K) ©Hlfc-efc «3 , /J^^rMLT, 

PTIB-Cfct), 

’fyX^r s X^k, Is— -fis £XMte.<D V TV 

Hft^&iSii&fcl-SaN &Sl'W:fc<5#j£<Z>i& 

ffli L 
tz.ft'iX'&ti'fi — 'Xy J; t)^fc £ft'J#p-r S r 
i: b X ^ S o 
[0 0 6 7] 

itd miu^ rnmm'ffi(Dm£(DttXttmm:<Dnmm&nm 

(/N®) mitt (PSD) (Dfcft'O ftbWc W^b3M;0^£nS o 

^(Dtcfrlz^ ?jft 

[0 0 6 8 ] 

5 07^<£>fl 

te#ifcas#£U SrtL^nfiJ^i^iJ^^^^rrSo S:<DJ: 
tF7y7fa-t (^ififi i ~3mh z (DMW)Wt) > gfS;x^ (io~i 

5 0 KHz) , =SfryX/V ; & ft btl 

TV'Sftil (Djj& 0 
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[0 0 6 9] 



r t Kl£<5V ' X 



, Sarj®^® h y - kfcX'ZZo X <9 *. 



#ft^:I;(7>y fc3l'te5lfc^J(c LTM\/'ibtlZ>zi.=- y h©f&£: 

if^-rrtMDV'T^^e: «£ >9, y /i'Ty:/$:IIJ61-5£. 

ilS, y X/Wto< 9^: 

^if£Ji/h£ < ft<9 , 

tofiBlll'C'feSo L/^l^ xvwi 

t) J; 6„ 

[0 0 7 0] 



h 7y77i- i7T^$££lift:i">5<7Mc N 



2 a >9 ©S^fV^7 









i®5 



7i:Jo £U^Jt£r^ipV'< o^co^TOHMi- i >5^5/- 



3 0 

*P £ >9 r ir^T:'# So 

pq||j^c75B^t±J^ (fountain) £r 

fP<9£iJ-f 0 



— 'y s > (cav i t a t i on) 7nt7(CJ: 19 Jf^fr£ £ H -5 <, !)7^y^ 

muM&vxzm-t, n.wM^w ( 

imp a c t o r) ) $)5l/'(i!J 7^ ^ — (itp ) ft if <7>£iJ ^ ^ 

btiZo ilft. "f'i X 7-yy7N7 XXt^ — im^i^y XVi^J; 9 jft&gbfft 
<fc <9 4^3&^/h£v^^&o< 5 : £#-(?# 5„ Ld»U 
<7>y-r zk& 

mM^'hZo (Ko 

das e t a 1 . ) 6 , 1 0 3, 3 9 3 ^Z-jjk $tlT4S *9 „ ^ 

[0 0 7 1] 
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xv^£?t<"vK U££;prl“5 

o 3E^iJ^fi/X/v^tti-C : fT<P*®(D3Sit^/J^$VNr i:, 4oJ:t/MiS-r?)^'X(D 
£-c&5 0 My xvwi^{£^IS^b^5c79(;Lj^iiift$c<D^^y:¥ 
— £fllv^5 0 *iiii]#C(D^Sjtti±fl; hXxxx3.“i)-jg 0 B 0(c i; *9 y XVkd^^t 
^£LT^ 5 0 b 7 

— K-efc5 0 y X/KDjiS$pft4 5)-^ rtuiTXA 

-y-K-efc5o r©jyf-y - Kt:'iiiM^t*t-fc5 0 yxvy^tBn 
#BgpteAnra$J; t)-fo£/j'$i' 0 m^UiiLter y — Y'\^h&WPc(Dfan 
y XVwcD^b^$P«y XVkd^AW/^^^XX’J; 9-fo cb/jN^ 

VMDT\ 

xy xyti^ iubry x y xf^oy xVy^rfTflg^tv^ 
5 0 — l&t-fliMj#:/ X/Ht^S^-J; <9'h$ < , X 'O /h$ ft/N§£o< 19 , {g 
x xvyj; 19 fe^l/Miov^trorwyx 
y X/ycD^^rA^r < i~5 <bSz:II;5 s A# < &5 <b V' 5 ^ i: 7?&>5 0 
b 5r<7> <b # y XV yfofc >9 (7)SA(79^M3^-S^1S:^ 

£*l 5 0 M£ Ux£S/5^(Z)y XVK79^A®^7i^^@A-CV>5^'^, L 
V^0M£«-r5/c£>(U±s B'J^y X/yfe5V^±^0^-y h 
^5Tfc5 9o 
[0 0 7 2] 

r§£jfa ^yo^y 

XJFA 77 s' h^^r'aifV'< oyj^xy Ao^by XVy^E^^7)Sifr|g^H'0^ 
5o RHff^b^ffi«*A<D»{btgA^tfc^U, ^tWxy^D-^4 
x5 0 77 y A,^PC*(79^^t>fcbi-^ x Pff§^ 

fc(D'mmbti- rv^5o -7^7o^^yi(Mii ^ 

titfMc / J''’b'& : & b <b otK LV\ 

[0 0 7 3] 

^ k. j: 5 m ©Mit k l tf l v ' b n 5 mtt « 
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(31) 



^raBS|go^jBr5«[^J:S 

^ z.tite&teK t Mm^L^iz- 

J; >9 Pi^iR £ fc ttKtt $ tv 5 fciJgH & fe 5 o 

[0 0 7 4] 

£p£L< % /tfXjSM 0 w t % «t >9 4/ N ft< N J;<9£f 

£L-<fi20wt%cfc 1 9 Pt £ <A S fc <fc 9 — 1® £ Kill 0 w t % <fc <9 '>&V^ 

Lv\ 

[0 0 7 5] 

mmmbte, t/cnmmm&M&'tzt£#>\z. still 

is y xvnjo «t t/siijSif se 

fcofCo 2o^MfflV'to< 

tt£rt>oTl'fc 0 jQWSERftl^/X/V' h7^fa- A 
#fc'J'ffi&£l$TOiigj|l£ «Sfcl$fc£jsJu£&0>ii 

f4 0%~6 0 %-efcofc 0 (yy-p^y ( 

S o n o -T e k) BSrfTlR) (12 0 KHz) fcjftjffl L, 1 BHffl&fc t) 1 ~ 2 X 
7A<7)tsiSo^M^#^tL/c 0 :o; xVi^-ci 9 

/XV^^ilU-CcD^co«^ii^-t-r *¥S^jBiE!J7^^ 

^±i^p $-«r/«c v \ ilfln<w^ra:^± 5 r. t ^ * 5 fc ft 

A'fc6 0 

[0 0 7 6] 

/ X/W-eo< ^fci7n/;^^t D TA'xw^ft^AASfc^cQVK o 

J&>£>#lricJ& s x 7k¥f : ^r^^li®!^p’e^^$n/ci 0 X air;*, collate, APcD^fnT 
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(32) 

M&<D 4 0%^b6 0%— k&&£tlt£ 0 

9i©h7>^fa-f^t5i«SflS'>^ 
7Aftl0#P B Wc9/cofcm~O. 4^7^©^J5feaS^L^*/6»o^ 0 ltuffi£ 
riui&te* migimmfotz'o 1 o^^-cfes. 

<d 9i@(D h 7 ^ ittws r t 

as-c#£„ &js#— 

fi# — 5 ^ < V'd^V'r. t (>i «t So 

[0 0 7 7] 

feM<oWLfo<r>Wtin 

^Tn tv' 

5££*Cfc5 0 Lfc^oT, '%L^(D9fc\k\ i^rt D 
x.*v'„ 

, :®f;«a5iiL<^t\ itd'/ 

il^«RW-C/X/P^aiTtft, Z(DZb(Dtclt> 
L< fci'flbfcfcB&CJ: 5 (c y $ dsfc 

5ft'Ht<fc ‘OXcFV':: 

[0 0 7 8] 

— WLfoS XVkfid 2 (£7F£tLTl'5 0 r©=»|<$yX;H 0 0 fi^ffottiigftSr 
W?[c3K 0 2 £rllrt? 0 *MBI© 2 0(D|lPg|$ 1 0 4&J; 

1/10 6R ^ttjlE^'f.^lflP^l 0 2fribmB£tlZ>t$, ^^Kli 
SiJcDXfxo^cn^ JSWfcWu 

£ # [£#£«:*# &3m*fc«fc >9 

[0 0 7 9] 

i^ot, mmmmm&'Z'te. &&&&yv±x<otz&<Dm* %&£&&& 

^J#gx?fcf9 , LV'o 

* — teMS: UV^Mlc:XfX(D^ti^Pfia-et 5o ^ 
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(33) 

/I'dr-te. y tfc£<9 

Tk^iSifiy 

7^5o 

[0 0 8 0 ] 

ct <9, AoT< 5^i*Ofi|^J;l)i 
ir^-e^So #'/— ^G9;lF£fflV'-C, Aot<?) 
&0Mig^SJit5 : 5o 

[0 0 8 1 ] 

7k¥f§^M®!J 7** — £>03; tM5^n 

^ «t y /h $ v (r&is^tftO £o< i-efcy % 

t «m * m a ( 7) j^: h a- « & v ^ ^ij * ^ « g**® w tfcmi t- -e « 

[0 0 8 2 ] 

i)-^[:*Mls y £tfs-ct S„ E'J<£>H»2 

flgfc&V'Ttt, ry £ 

^■C#So 

# — jKi'&Jf-ffc't'S fciST?#SOT?x SI 
^LtjfftU'o 5 ^ y n^ct y 

3i (^fxco^^fefc >9 T& *9 N 

r (D ^ Sr M <D frfrZ n AM3t A £fe(- ttt'5 0 
[0 0 8 3] 

s^/xvi^ (*-» mikfflfik&i~fc¥-Mmstm'j7?fi—$:m\i'Zz.k 
a s *c£5 0 yr 
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( 34 ) 

[0 0 8 4] 

jgo#£LVv£8re&5„ f5^A/^<DPSfM6fi|«S-ett, ta©AP£I 

^ii^3 16°C (6 0 0° F) ^T^ffil®$tl/TV'SWC, fi&WjgTGfci&I? 

jfciSliaSr ^ Sr . r . £> <£ 5 

[0 0 8 5] 

<5 A 5 , IrI ■§rf#-5 /cfeia'i <£ 19 Ac# feWLW-'iMiikJt j£9§I b~t~5 0 

[0 0 8 6] 

Mias, tlM2o 

Oli, $z^A^r>^2 0 4\^MfowMW%'&Ztcfo(DmmW-Wi% : 7 4 y 2 0 2$s 

x.xiwi^w.w-^mt-r^tc^fDm^yy ^ >2 0 3 &■£&„ m 

2 i:/A$tis^y xv^^wnts/ x/1^2 0 6 ^^LT/i^i-^tirrSo k 

2 0 8 ^LTAt^2 0 4 <79*±g|$l-#A£ Al6o /J' 

iBfcMSJftSfriM' A p a 2 1 2 »::}£&$ ft 5 „ 

[0 0 8 7] 

r i:^aE*i--<t-efe5o mtf, 

Tik-?Z/iJ'sW&l V & S^L 

■V ^Af <b bftfct&m<0«ffitt&W^4l- O Tifet 

mz - WMX " hZ > 0 &&&$&£& 

&& t £ Z ® mmhfiZ > k ^ o ^ b &- b '() o So 



[0 0 8 8 ] 
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(35) 

Miaot, o o°caT"e 

X '9&X L< fi3 0 0°C^Ts XtcX V-mfcX L< ft 2 
5 0Wefc5„ £<b(A b fc#n o o°CXfe5r ti>W& 

b< , »JL<im< 5 0°CX&3 o 4 0 

^±(c:a#bTV^T^b^'[4D--r 

btfX'ZZ> 0 L^L, Su,IEft:^^cD#®^'14^J 

c 7)M.fc ^ tz. t XfcoT ii#’i^'^'C{i^V\ 

[0 0 8 9] 

/hM^W/XVPX 

tMii'ee^i$n6?atttil<tt)tiip©i&i'C'fo5 0 w 
v>< o^^i^fi-e(ict <9 ®t ^2 o o’CMJPs 

£tlT^3 0 ^ttf 

fc^oTHU,»(75^?{i. ct <0 fflltfc 

•So 

[0 0 9 0] 

±00$ LVMgS^mv'XAAfi^M^Mcoiag^S^V'Xv^o 2£ 

tHitSo :®: £l£± 19 , ^ h <7)^_t^|5tciimv ^ 

7k^rf*b&^TLXtcT^mtixmZ>(DX\ it 

fcV^XV^<DB*S^«fis ^fr(Dmmfo(Dt&(D^mZ-‘j&^:t£X <9 

r. tfcx%te\<'<DX\ z.(DXb fifi^xfc5 0 

[0 0 9 1 ] 

■Ht’L b> &)£kitfriiX^ l^ K (i E^:i£'o'4£<?9ii''^£V \ fflz.l'XjJ' — 't' X_h {£ 5 0 w 

t %$xgdp ttL< f^P t 5 £ 5 oT 

^fyx&6 0 5ijMs«:p t^mmm'ftm-tz><Diz-t 
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(36) 

ft ft] Zb 2 5 0°Ct 3 0 0°C(Dm) 0 

, Wp?as«APias^^«t tMS 

t£wimfa<DfaM&Wl (migration) fc 5 V PltgT'fc 5„ 

RTIIgtc: 

iffiV'T, **M^iSLfc^ntS^McoMfitkil(c:{g:T'r2.©T% rcgfcjft 

(pseudo quench) J # 5 j|g r. <5 0 Z.(D^o\~L^ ( s p i k 

e) J IZ.U1ZMM7 ’ 0 7^-^ £<# 

b< n&MBiikyo? ? <D!,z^i%\\x~&Z>o ztitelfc* 

v\ 

[0 0 9 2] 

y y Ki i t y 

IilMh7yxf 3 - ihxV ^ ^ -e^jsfe L 

£>(£> ^7—7^V=7 P-f K#*- 

<t 5 (-S £T h 7 ^7fa-' tf-f 5 3; < f§ 

T'ii&V'o LfJot, X/K iffiflc/ X/W 

r*Lbte#*j5~ l o ^pyi^fV'St 

[0 0 9 3] 

^llJk^riti^n £-tir-5 J; >9 A# ft/NiS&'O < Sfc £>(£><£ <9 Ac?&y XVu-^^fc^ja 

s^ASrfflv's t <Dmi5<r>mfo*mm-tZo » ^ lv^x 
Ztcfrlc&WbZtiZ „ #< 

> GBfcttfc:, (7ootst) -«ffl£*L5o Hfif^fyi/^7 
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( 37 ) 

/RJC&dSjg :ofc^ <z>/« 3 /c 46 5 

tut-. Li\, grj<z>#£bi/'l!i 8 Stt. ?£& 

/s^aitT, StfMst Sia#* ( 7 ootst) 

£i?fc& 0 M£ LV'fct>tf>3*^ -f(D 

z> 0 

[0 0 9 4 ] 

® 4 S:#flg-rst. ;X >4 0 2 ^^rAO|l 

SH;ilim#£££t)&tro =*■* U Ttf-Xfit. 1^7 0 0 °C^f> 1 0 0 0 °C^«lf 

^:^'>X 7 ^A( 7 )g±*| 3 ^ % yX;U 4 0 2 ©tCT« 
0 4 ^ttiA$H 5 o &K:i$i& 3 r-r y 7 #*:fc<fctWlSWA 
Sii^ilfilffi y TV Z— f 4 0 6 £iioTi)fETt-So -t 

u< f±/^7^/u 

? 4 o sizffiMZtiZo zomtifeti. 

otV'Si A £!)*:#/«£ /Jtft («t >9 A^&*t|^3I,!t£ ; t‘-t* ; 5) cq£j3c£ 

fF^-TSr itci <9 . ^M^fdKD^TOnt^^^v'^xA{cit-<TtSAPLT 
I'-So 'O 1 #tAc< v^J^olllt: 

*i>'fc.b't 0 M'>^xA< 79 SijofiJ^« N x/p i//KZ)^Pfl-iaS®SSrHB^± 

£*<£>£ 5 W^/n7^ 

[0 0 9 5 ] 

^ K^ 7 A|i 3 oot- Kt? 5 HERT^T?fcS 0 Ilttilfil® 
WVkV T? f-k UTT'foSo 

&s 0 13 ©^- mi*M®£iasia#*&/flv' 3 o 

3fci6K:, ^(Dfutj L< te^TA r k&’V 

cF -So 

[0 0 9 6 ] 

W 7 'y y Kv^A A-e< 7 ) 3 X/P£rffl^T<£> 7 lts£lt$? Lfc : 

i 2 5 kHz/X> (*A 1 2 . 5 L p h) % RH^ff'^-^ ; f ^*4 8 
kHz;X> (tA 4 . 5 L p h ) % 7 y y Y ; 33 iOlt 
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( 38 ) 

Sl2 0kHz/X;V (**1. 3 L p h ) , PJMBmB'*?- 
[0 0 9 7] 

IWS/X; Wi, 

5 0 ^4oJ:r>'^*co/X7U{i U y{£v^»j^0 

/h$* 1 2 0kHz/ X/U- 
0. 8 Lphi 

^^'-e#7c 0 Lfc^oT, £?£LV'— 

77'7 r (D 9 fr fr(D / X/U 

/ ■=&' — /'/V (m o n o m o d a 1) =t ^ 

/H§£o<y, 

[0 0 9 8] 

W/'y y KUT^^-lpit / XVu 
7R(-^U/c 5*4%cD/7— 

OOg/hr 
[0 0 9 9] 

-r'efB3zE't‘5^^:fi. 5 fit% S H A W I N I G A N BLACKS 

fry b^-^V T/fX t 6 0 0°C<D'J T / / — lOlttOl® 
{- j: *9 . Mtl 0 0m -9 t\ y T/ 

*-H<Z>i&£&4 0 0°d£-?-Rf3<ix It) 5 5 m 2/gfrX*fr£ < ft 

ofc 0 £ <b^ 2 0 o°c£-x?Ttf 6 m 3 5m 2 / g <d 

f~ o 

[0100] 

h^tyr^/^f t, ^o, f-d' / a xt^iRS^tifc, 4oo 0 ccosa; 

*17^/7“ Ttfxte, 3 6. 5m 2 /g®SIi^UtV^c^ 
s — jj, fry b*J? V Ttf'X&ftL, ^ 0 , Ig-V-fr ? & ^ fr?s<y flzifrM 

£ix7c, 4 0 0°C-?£j3c$tl/cZ7 — fr'^lt. 7 2. OmVgOiSMLt 
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( 39 ) 

5 : t^-r 0 $bK s 

Riy X^-m, 'J—'sb V T? 

o 

[ 0101 ] 

Lfc^o-c, xsii, 

f£ifrlEf$£?Mi~S r ^XfcSo 

, Steffi ^ffi^t@(Di^^(Dfi|,|gf$lr'atPo r. b {£<£ <9 x 

So 

[ 0102 ] 

P^ td J; S t> “ *' £ £/£1- S tc ft \z % fi 

, 4>&< £ 1) 1 o<D^JRjfufEf££-grtp 0 &JRlKfl£ffcf3\ £ 

■fZ^btf*. iJtg-efeSo 

^^JR-fL^’CfcSwir^SLV'o 0flx.tf. ^JR^fl^u 

3frfk$K 1iflE&£u iZ.?cl'£%/i'?$3ri/U— h^r-etf^ bfi'X*%Z> 0 

u mt,vo<Di&\^ ^raojgiafc#v\ 

o ^JSiuIE#^ flDfSfc&ftT* &JRtfc1Efc3£ife£jix* :7& 

j^-rs^t. io^fciiiM«^(t§o mtTkmm&mto-tz z. t & 
t'laot, i!u®*{fc^£^4^ Lt, ^#&&±lfS££flS^$LV'^fBttas 

So 

[0 10 3 ] 

(Pt) XfeSo 

#3B93[£«fcSe&&JR<0&£ LV'tuig^^fi, ^ n a g&m (H 2 p t C 1 6 • 
x H 2 0 ) , 7^77^6^ (I I) M±& (Pt (NH 3 ) 4 (N0 3 ) 2 
) , iSXXfiK Ko^rye^» (H 2 P t (OH) 6 ) ^^tbS 0 {&<£> 6^ful2 

ptiis, ptr^M, Na 2Ptci 4 ^^^ftt5o * 
pneMit zK(-^xfo>9, mm*. mt*&&mft’rz><D&mm'r?2>z>o h 

2 P t (OH) 6 «\ JfctfcM<£i&T?6&£: JSt-^&XSOTX WJXfeSo 
[ 0104 ] 
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O ^Z^AffjfE#:^:, siyWJ* (II) (PdCl 2) . ''■'7'^!)^ 

(II) (P d (NO 3) 2 ) x H 2 P d C 1 4 , Util-iN a 2 P dC 1 

4 f£t\ M^KCOP d^^'a’tPo Pd (NH 3 ) 4CI 2 ^fci 4 Pd (N H 3 ) 

2 (OH) Pd^»l — WfflTfcSo 

[ 0105 ] 

m (Ag) t>, Ltfffl-Cfe^o ffifcltt, Ag«l 7 y;y 

isfr (A g — nitrate a mm ine complex) , Ag — ^ 7 /P/Jn 
Ag 2 CO 3) , (AgNO 3) , (A gOOCCH 3) ri* 

[ 0106 ] 

m (o s ) tm (cu) &hz > 0 

5 *Ate:tt, Os Cl Sfiglft 

(II) (Cu (OOCH3) 2) , ffltm (II) (C u c 1 2 ) ' ( 

II) (Cu (NO 3) 2 ) ' (II) (Cu (CIO4) 2) 

=fc '> u— h -f - 3 c t ^ *e ^ § o 

[ 0107 ] 

<£ $ lit V'&v '&JRS&ffc#j £>T, 

Au, Ag, Pt, Pd, Ni, Co, Rh 
, Ru, Fe, Mn, Cr, Mo, Re, W, Ta, Nb, V, Hf, Zr, T 

i, &j mmitmaz, mmm mm, im.\m 

, t:^I, y >S£1£, h N ^-Arv'b'— h, 4 oJ:t/ 

j^S£i££^£fMfti££, &JR0>S&fttt&te, 

[ 0108 ] 

^DAittHtK 2 Cr 2 07 , CxtnV 
^v'U-f, nA ; vzifyitti; LTKMnO 4, Mn 
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(41) 

MnTtr^h, MnT^a^K, S3«fct*M 

n O 2 : '- 'S&tityo k UNa 2 W 0 4 tW 2 0 3 ; 

tLXt LTK 2 Mo O 4 <kMo O 2 ; =ts</u hSMUfe*: ItCo T 5 
Co*;^->U-K SS.fctWffc^/H' 

$§#\ N i K S3«£tJ ? ®Hfc=s"Jr/i' ; 4s it/, iitttLT, 

Cu7';yf^ Ss.fcUWfcSgtfS'&SixSo 

[0 10 9] 

^-✓'tu^^’efeSo Ri'i' (0dx.f£fi4fc) 

ire&s, 

H(),lZ^fi s r b77^ (I I) (tetraamine plat 

inum(II) nitrate) T'fc-So 
[0110] 

^7— fufgfWTO, '>&< 

t b 1 oco^7— #— Ti/7^;uK, 4yy^ 

^r/hy^y y # 

5i £as-C#5 0 5 «t 

oT, 

[0111] 

a M (NO 3 ) n ”*■ b (C x HyO z ) m * M a C ^ 

— *3 „ iiflS\ 7W77i;-^y 

a s #£>*i5 0 wiitt, f5£ b< fcv\, # — stf^ja 

SI®# — r. t LV'„ # — 

[ 0112 ] 

— / M<HI)2 0m 2 /gv =fc <9 £? ;£ L < it-'pfj: 
<HD80ra2/ g> ^l:i^tL<[m<H^2 5 0m2/g, S3 
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(42) 

L< HlJHOOm 2 /gOBETiil^tt6wi; 

[ 0113 ] 

fc:+#/h£v\, $j l 0£>tbm 0 0^* 

/ y — h/K «fc ►>#£ L< fi$J 2 0;&>b#J6 Otyy- 
LV'o L^t, fi^t'^2 5-7^ 

V3K*fc^-fc, *£<% (^7774 h) , T-E- 

^777, — s: b&X*£Z) 0 

flma* 7^777©Sffi?:ft5^7 774 h0t, t-tHt^yyr^ W 
ISIrf t57^l/7 7^ ®^Srtt5 ’ i t 5 0 

[01 14] 

tuilH#:^^F fe >l{^HUl|Efls:^^^^t(c$44r'5 r. t 

^pitg-efeSo “&*5t&^j£i-3#yggL it®#\ 

Wi"5-i:^»^bV' 0 it®£«fc«m7M4K:-?*5 

tK^S, 7;i/f't KS, 4oJ:t) ? flfi(7)'B’tgS?r#^i-^,r <t^-e 

£6 0 j^TK'tt^M-f-STK^'e^^So Sfflft# 

rtucj; 

>9 , t^m^Zo £/c, «t 

•9 t^v ^ H&{k£titcjj— vy^oxyfyT’^ti 

5{«[Wfc5^ — Jt^£;h,;fc;&— tf^®E\ 

m & «. wm, &JRWttS* 

[ 0115 ] 

»-#777 y^mm^ 
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* # — # & 5 , ^ £-<— * t t -5 a* mis $ tit 

#^0£LV\ J: 9 &# — GRAFOl 

3 2 2 (7 7 7 7)V7 ]) id 7 htfc (Fuchs Lubricant, Co. ) 
[tREK y 4'i'l ^ ^ ^ — (Ha r v e y) pJtft] ) 'C'fc5o C.tU3^ 3 0 tF 

y ltl2 5 4m 2 /g©Siii^ft5, VULCAN 

(«©HI) XC-7 2^>7 7'^ (##> Mi (Cabot Cor 
p . ) KSy h — v^T j'l'lT /l'7 7l/ — ^ (Alpharetta) Bff'fc] ) O 
?J'W-efe5o BLACKP EARLS (S^MI) 2 0 0 0 Wl'yf 

(Cabot Corp. ) DKl'y a — i/T ‘)\\T dV7 7 U — 7 (A 1 p h a 
r e t t a) ffi&] ) t K E T J E N B L A C K (M^ISI) (T 7 '7 7 -<M± 
(Akzo Nobel, Ltd. ) [7~7 1/77 — 7 J'/X 7 j — /P h (Am e 

r s f o o r t ) Bfat] ) bl/\ $J 1 3 0 0 fi'b 1 5 0 

o m 2 / g id — zK v$t£j-c>ftiit9£P£ L 

o7“f;W¥W^8 2 0m 2 /gOiffii^ft5, NOR IT N 
K Mi (C a b o t Corp. ) [3fcS3 v' a — i77')'\\7 /l' 7 t P — ^ 

(Alpharetta) PWX {id ;V=?>id —d$'7#L (C a 1 g 

on Carbon Corp. ) v'/P^ — T'J'I'l t° y '7/^ — 7" (Pi 

ttburgh) BIP&] ) ifr'b- 5o 
[0116] 

±IE"e^Bw Lfc J; 5 P<o^|mot, ^ll&LScDfctf) 

o a d i n g) „ x7p yVP£^l;ii£^;^:£r.&.}£i~13: ’Cfi&V\, 

[0 117] 

-fZ>tz£>^&mxhZ> o 

(DiM^s W)YE<d%-'£. Lv^— Kfi. &M,s 
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(44) 



inlt t>co~c&>Z>o 
[01 18] 

0»Jx.fi, 7"7— F?*9'0?'^fzteMco?'f7 D (D^'My'u— KS/w£M£Jfl*f"‘5 
bV'o Uc^ot, tit, 1) 

mm § «t t m& 

— ; 2) SDOli/'iSt 

*5iat\ aviaot, 

[0119] 

1/33 (potas s ium permangana te) 

*{Czkfc:i8»U — r. t LV\ 

«fc «5^t*^*flcSr?®«-r5r ^SrSa^-ra^i: 
WJt.fc!), tttto,tD/J'$v^7!J^e)^5o y=.7j>r~- 

T:'&6o 

[0120] 

±)£Lfc y ^ — 1 XS-Cffc*|*3«tt/S 

y-y y- mw-m 

T*fc5 c * 

^C0S*fi, jfa4 0 0X:X VWK &V\ £?3cL<te 
^3 o 0°CJ; ftv\ $ fetcj: t>af£ L< «^)2 5 oti 0 «:*< jfeV'ia^E 
-e^-0-r 5 lt& IEf£:fc «£ f 5 *» £> -? fc 5 „ 

[0121] 

N i , A g ^ P d, P t ( Rh, Sn % Cu % A u N Co N I r % 
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(45) v ~ 

Ru, :fcJ:t7o s zk^b^j, 

rnwt&s f*. T';y#m >ry=HJzWfc£^ yy7«sm, 

■'<— K T/i^/K Eg y &J; 

1/ 77 zL 7}^' — /L#j| "a ^ fri -5 0 
[ 0122 ] 

&M&t4tyofctt LT, Sc, Y, La, 7^=K, 

Ti, Zr, Hf, V, Nb, Ta, Cr,Mo,W, Mn, Re, Fe, Ru 
, Os, Co, Rh, Ir, 33«fct*S n<D, 7 JV^^r'S K, T 5 K 

, k zk m\m, i, m 7^y 

#^P#:, -r y- MJzWt:^, -yy7M^, * 's7 h*— K T/L^rzL 

, zJ^Yy 3octt/y7zF7K— 

[0123] 

ij-cfc$ 0 roMmm, — flsyc, RTiSH4<z)3t7G&|-?ifc 

y, ^^pTfg-e^^o itznTriJ 

fi, mo 0°C~4 0 0°C(Z)i^MT'3l7t; 

%fr o<DtMftiz. Lv\, £/c, 4 

fc, 

W-f±, jJ?7V, #y YftUn#: («nj^.fi, hyyyvi^x^ 
74(7 7, B H 3 NM e 3 ) , SiH (4-x) R x (R =: M£, 7 U — /K 
T/L^r/L, £ 7c «'!’#&£## TzL^rZK V'ttT y —ZL£, ^yx-r/K T 

Zl^zl^/L^-Yl/— h) N a B H 4 , NH 4 BH 4 , M 

BH ( 3 — x ) R x (R=|riS, Ty-ZL, Tzl^/K £7c«:'i'tEStt#TzL 
^r/K fc<5V , 4'±TzL3r/L3S, /K y cn— tvK T/l^zl^zL/tf^rv'U-- h) ?£}?<D 
^'DzK^'fb^l^'a^tL^o ftoJSTCjHHcfct, 777 (a 1 ane s) 
te;*Xj&s&3 0 
[0124] 

fUTzl^xr— 7 U (7Y 

7 “-/K&iU^cY 7 — /vjfeif) , f 2 77^3-/1/ (^y7 p p7Z“7i/^iy , % 
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(46) 

3 (y*?y— /!✓/«£ if) v h\ fc K7'^V, &£ 

Pt (oh) 6 ^ia-e^3£-cfc5i^ jj^i o 

s-ett, p t^jRm»5c$n5o 

[0125] 

ffittilli (£fiT&«i&ffc^fc:ifete£*L5 r t £f£fiE 

:tui, — ~^m > \k(Dmkmx*&'o ^ m 
&&bit&ft&mk'tz>z.b&*jm'v&>z>o mtmn. ^ 
M.vtitm{fc&&MWt‘i\:Q!)izWt4k-tz><D'Vttti :< , Dio o°c~4 o o'C^M.-e 
s r £;&s£f£ U', btLbcQ'ft;^® 1 ^ 7M^)£*e£>>9, '>* 

(Me 3 NO) t£X<D7%'stkil£M3. «, mnst. & 
cfctWET 4^:7^ ifiBfe'fbfcafcx ^'>''>' 

[0126] 

iil, pHPSSlJ*^ 

J&S'C^So L/^U #uIK#:o^iSc£ 5 3; < JNI^b/«Cj6St, % -^r<z> «fc o 

^S&5 0 

[0127] 

ta^y-a* 

, Jfctfcttffiia-efcsr. >9, ^^f- 

MH3W£<DT\ i- 

s h^mm<DfemB(DmM&££zz. kd'>&zmm<v$}:msiz£A;¥te\,'z 
timmZtiSo LfctfSoT, jfiflcffltt, h/P^corg 

t£fB T*?M $ *L 5 „ 

[0128] 

<t usuib 
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(47) 

3pj^(DJ¥$ N ^|»sp, *&j$k>H 3H4, £ ©#®<zH4®, 

iSTk'ffi, Slzktt, Sitt, :fc,fctfiflj&iqw^ffifl*fls& 

<5 0 

10 12 9] 

±ifcfi£^JiJc:{i^r't‘ 5Ii:/j s tf 5 0 HfetfJft^f^ifefifi, i i?zc. y hgl 
^/k ^y ^yft*#, -<-* h 

i-So 0JS.fi, /J>$<, SMK®, ftf»J:oT4 

J$£;fxfcfl^£J£fl£LT, J; ^/W^SfeL, «t >9 SV'Wffi^fc 

l fctmx'fo v , «t y y r <t £ *i#£f;:*i 5 0 

[0130] 

r. t ^pTfgfc-r 

5^7tn'y-i;S(lfllM^ : lt5 0 y , £ ft £<£>&»£>«£ 

y»v'®^f+^f*rsr ^36SRrnBti*sds, 

*#\ ®C^/K7)ttt6Sr^-f-5ytJ0f^S*fe«)*cfeSo L/^U Ji^TOJ 
0iJS.fi, 

#\ Jifc&V'Tift^ftS- £ri s agT*fc5 0 
[0131] 

l ocD^stfi, J¥!il^— ;* hSr^-TS^ k\z.£ V 
s Mftz&g&lzMIfi-fZ r. £-C&<5 0 (0flx.fi 

, #-tf;^g^ft:t&5|e) Hi, y-^fp®ij$ti5 

o <fc y AffcWfcfi, /Ky t4ny, i/cfiPJHw^F^ 
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( 48 ) 

y-'-ste, mwzti. 

?>tiSo pjffecD^p—yfc, y —>±.\z.^m 

$ti5 c m^~£, UVifttx-7;^ 3 y^7^y-y(dQi, gfM* — l/'tf) 
sKS^W&£fcfi^#ilHfc : £:4l‘ LTS^fi't‘5 - S 0 &V'“Cx *^y — 'y%: 

m&L t , 

[ 0132 ] 

, y — &v'*c% *^y— xdt(- 

SBg^n. ^ M*x *^y->£il 

o-Cx s«±t-J¥bm$tL5„ tfc^oT, * htiK»w^ii>v^y-c« 

StRJC^fTi-So &V'T\ 

«li7 7^T!iy»^lLT, * h£@lb£-ti: 

X StEtc^g^-tirSo 
[ 0133 ] 

Mi. -ASJfcx 8HB*0x teJ:V 

00 £ fix V v £ 

^*C#5o PbO^-Xtt 5^7^^ jfe^#J£LT»#g/B£*LSo *§^ 

Z*yS:fi«l6gOJKil$S:l*J»t5r i-e&S, KJfcft^&Jfix ££«£&* 
t5I t SriEii-rs^fc^x * M-'afrr ^ ve#s„ 

[ 0134 ] 

J¥JB^— ^ Mix M&M-I4 (3fch,©*KM4) Sr'*— * h 

«tsritj) 5 x Mi£s ^y^-, ^J:t;i©fiti0)i^tfc 

S^rglffc ^^St'a’tfo * M£$S'cH“5 £.£$r 

Jlbttx h^«^Dx.fd^(cix (ae'^-TSo ii^Tx MMit, y^y-ju 

> /K x/H:°^^ _ '-/K h— /K ^f;i/^;i/tf h— jUT± 

x- K li^iT/Pa-yK ^*7VK Tir h V*^0#P3Stt©?Rfr-efe6o {til 

©tiK-t^/Wk^Ux mm\ #® 
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(49) 

ffcU £fc, ^77^7yymm'T, Lt^tSo «i£<J<7) 

0»JK1«:, 7jfy fc"— zu;r-fex— K T^y/MftJIg, t^n-7, 

WJIb&^WJIb, sKUrc^'r/K sKU7 5 K*WSJ,5 0 
SrtefcfcU £fcfi, ^7h©pH^l®t5o 00*. ff, hy 

x^y-zPT^ii, — «&fc£^$J-Cfc3o J¥M^“ 

* hogMfttt «fc < £q£>*tT:ib' y , h y xi^ / — ;vr ^ ^Joit/y vg£x^ 

'7 1 /i'S:^tPw^^'C#S 0 

[0135] 

h 0>8S* 5 £ < [iff 

*&— «t 5 fc, M£LV'Jfc^*T?iS^§*i5 0 ifi?£, i¥Si^— ^ 
Mi, ^6 0~8 5Si/^ 

± y b fc if, #J 5 9 5 lizN-t ^ h-a tf 0 

[0136] 

* hO^Jfi, *H#f*F!M, 172, 7 3 3f, |3, 803, 70 

8-5§\ 14, 14 0, 8 17f, ^OT3, 8 1 6, 0 9 7 

y, #esj-J:y, 

[0137] 

;* hcDi/^< oj^cDjSfflfi, ±5zELfcJ;5^, 

b&T?ZZ «t y fc, ^<o 

tfxAJWSS^— y> Mi, ifrl^t (Hcop^coEkgt) itKfi 

-5 , ^:JfHfe#ifi§ (photo— imaging capab 
i 1 i ty) ^tt^o ^<D?4 r<D7°nir^T'ii, M*, (5 

* Mi, zKy t"— zpt/ux 

— &V^\ * h 

fiffr®£tU z^-yjtLfc7y Fvz^^LT, 

* b(Dmyt$M$&m&-fz „ &i'-c, *Mi, 

fcflS^tBlcifcSo £ fcj; y . 
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( 50 ) 

f/W * pjfg^ & a o 

[ 0138 ] 

<oftb>9 £&S 0 U'-i ®:MJ: *9±cD^7^^fc« 

sK JJ -v— £*pa&L&v\, tfci'T* ;* h^i$tt£;h/rv'&V'^#6£\ 

HILT, ^t5LH5T#5o IrHUK:, hSf (i, WSLoWk 

OTLX, * ha»bbffc*/W£|&3:U ffi^Srlo^IKU fc 

Sfl&<£>;6s£’C, %L?-&mffi£-£Z 0 l/-1f LT, * h 

u— ift± N Hi 

©±SrMt5 0 u— iF<Z>*PS&Wu ^<— * 

ilV'fflU ®«> 5 ^— ;* bnffitttiQmttZo ^ 

lt mm£tifc%L^%i)m-tz> r. <l 7$^f£{c&5o 

[ 0139 ] 

Li, V'<o^<DfiJ,&^£>6 0 PpJS!l^l-«tl9. 

©»iat^^«to-C^-f-Sr fctfs-etSfctf),]; 9, M<, £>o, 

%&&&&-? zm&m&t-tzz.b&'zi&fctj:?),, m&£ , 9Wb'ztiz£'o. m& 
kWfltffi/b£<tj:'0' Lfe^oT, < ftS 

o — <ew-e*v'ift 

ffcfbLT, =7W^ bte&WSh{ l E'>xTJ*b’fZ> £.£**•? 

#So 

[ 0140 ] 

£/c, J:*9?*V'Jil4, ttimvm&W< ^o-CV^STcfe, *5J;^ 

#*& if extras: ct 5 l £ t ve# s 0 r*uc 
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(51) 

£j&s$>t)#£x 

T-foSo J:‘9Mv^m»i:<i‘9f£v'raP^li^J;'9, 

KW^fii: 9E< *5, 

[ 0141 ] 

l§j7E<£>fSK£*Lfc 

MW&®M,\Z't -5 

[ 0142 ] 

t asprfe-c&s «t 5 tc N 

[ 0143 ] 

bfc^o-r, e®«8&fc^£ % # y ^'wfdl^T - t fi, %l&W 

Situs', tt^m-eib* 

o $j£flciffc*/W£fcV'T 

ifcfc^jh/fcl^Mx ?Mz£ < ^ifc 

Lfc^oT, h y 'yif'&lt 

gv , ‘i?jK£j£tt£:^r-f“5r. kizftZ', is# 

Ld>U *ft 

Dt, Jffc^tfS#**: t Jfclfc Lt*V'M^tL, 

^o, $jo. 5 

£flS-C#*V\, Lfe^oT, I3^W^ 3g 

H±tf>4££«fc t>-MHi/J'£ < 

[ 0144 ] 

iDAftWfctt, SSiSflfcKi&V'Tx 

LV\ <D&l£&<DiZ 
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(52) 

abfci&S’C&l 9, — ^ D*:#V'w£l£,fc 0, 

ifcl$i£&fiiSi/'tfS % Steffi 

i:^a^LV' 0 m.^(D^ 

&ft$&l£ (p s) (pl) *3K\fcfc©f-tt:m-5o 

x Ml g/cm 3 (1~fc £>■£>, T'fc5x ^O^tCfSt^LV' 

M(t^S?rtt5 r <!: ^tf^b^fix ^3^tb&J7 

g /cm 3 ro»liM (p P ) Sr^Ti“5<?5-C, ^<^«t 5 *«["?• 

£fix £;W£Li\ — ^^F- 

l*s ^(7)m^^(Dm5 o^— £ <9 £F £ b < fiUta 

o/'?— feyhi zo Zoten* 

fix tfclRS^fc. .fcoTSIJt&ftfci: t, /J>$&JM#ft$g££:Wi'5a s x ?£#&#? 
fe:ioT$y^£iifc£: #fix <£ *9 ^c^^SlIrttSo 
[0145] 

MMM^x ^fc^7— ifSV^Pt^ 
x LfciSoT, JtftWiSV'tttt^Sr^r-f-5 i 5 f-f*f+£;ft5o ^;tifix :ixb® 
fe v *£x 3tettiS(S<x Sf»$-frSlbft^/i-5o 

[0146] 

^fc«tS|RjiBJ|a j f-<Z3<SilS$tt/t^S*ft®ftSrSI#’t‘S 1 o<d£?£ Ll'^Sfefix ^ 

^ nflSig Uatztezm Sr^r-t-S^Sr^’t-Sr. 

£“C*>3 0 

S^KSr^tppTtett^fet), ~ Jfctfcft{£V'jL&ft$B£& 

SHAH'S ^ <t LV^cfefCx iK^ott^o loo^tLi/'t 

o S&fix 7)>Ox fif^SStt-CfcSr. £rtfs#$LV\, ^ 

fix &(D£ 5 fcftSo 

[fl] 
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(53) 



n ~ 




ri 



r 2 =*MNI 
r ! = 1*3^1 
P L = 1 (^K) 

p P 

"C'fo 5o 

2/zm<7>^^ (4 muiOE^) i5g/cm 3 ®M 
£^Ti~5#£\ Wc^<Dm<DW& 1 g/cm 3 (D&g&WTZ 

sits $jo. ls^m-efcs, io©^u^ifi 

l o^°— irx £9£?]£L 

< 5 z'?— fe ^ h£Hx.&V\ ^t^KDMcoff^ 

10 14 7] 

LV'tSfflrtT\ JL#tt&!£&iNi^L&asb, o v?— 

3Sfr®£«fc 

•?/]'$ V'^lt^SrW-t-SfeW^btL-S «t 5 +4>**w^l«^Sr^rrs 

M (M) £BMKfc. ^tfciE#<0iS®!S;fcK:J: <9 % ifcte&s* M 

oK0?Ltiit5 r ^ Aisrmv^m^. Rmf&m&'bz < ts r £ as-et 5 



[0148] 

Lfc^oT, <fc ^)KSK^^4 oV'T % )SV'#:P§jtt£r;pr 

t5o * h — 5 

m2] 

r _ dKPs-pJs 

187] 

d s t =* h-^a:^ 

77 
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(54) 



P 1 

<£ £^£f£LV\, Lfe^ot, '>&< t 

tfS0£ LV\ [r! Cm&omSillbteft&lfcJriD 5 O y<-±> b 

«t L< fi2 0^— h£^;b&V'¥^*WjI^£rW"t''5r 

£fbic:. jam*, trn&, m&teklzjz^r. 

X, ttM£mJlz$i]£Lfcb(7) £ IW CfiL&(D&Jii&!MMi&lz&i'X&1&i-Z Z tfcX 

cF -So 

[0149] 

-mmtmx f±, 
fcafcfc, '>y# (s i 0 2 ) > 
fLn/wmm&ffli&z, Utr 

3 t?:: £#-?#*„ n^<om 

®^'>*< ^t^±t^otte>tbSwi:iis»^LV' 0 ±1ET'J: >9P£ffl(c§»S&L 

fc«fc5^ *3&MKJ: **&;£«:. iitf*iSSSt©##T-T?, 

r s r. t j&sgpji tv'. ^icij; « 9 . 

t Kn^V/Wfc Legate, ¥u^tf>£ bft3§bktt£fif&U m*(DftWt&mi 
> *3 «t «{«*» tc: 4 b' ft 5 *t r- igM-r s o 

[0150] 

2^tXAL(D$ X /n?, ##< Dfcfe 

tiot, 

^iS-CtSo 

, ft 3 0tyfsKrXJ:D^<^'wimL<, m2 otyf/KTXJ: 9 
*£<ftV'££as,fc«J#£LV\, 
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(55) 

9, 'O'? D20^b25dyn 

e s / cmT'fc?)ii/5Wt U\ 

[0151] 

Id & It S <D II ft:*!?# li , ii:^JS®iaj5)c <79;te'l4 ^ tc (if-dl (D -ft W te 

RTtB*®t)ii5V'ri:iS0SLV'„ Mx.«\ 
llJtfcft, m 1 0 5 0 si/^t V h f£ t\ *SS-CjKj 7 5 S*^N°“ir V h © 

tmijt fiSr^T-r S C i ^T*# So 
[0152] 

as, Tk&^-^i-sas, m<Dmm*tctemi£&i$im-rz 
^kb*imx*&z> 0 z<D£?mmn, fffiM, &nm. jiw&ai. 

So 

[0153] 

£ 9=irf£lftld{t: % 4 's? i?*.y bUf&lt, — Ixld, tK t T/k^ — /^SrStfo W 

bgUBU^s' 

Kit, bitut\ W^v;*xi^fcii7M£v*7"Aid^b-c, iS^fiSo #® 

LTt>*0<b*L-C 

-f >9 IdfroT, 

t-ti:SW^Kihi-Sfc^^ffi$tLSo Sib^lt, B#P^jgi§|d#?M 
^figgSrKihi-sytfetc:, fffltSiimSo S:<7> £ 5 &-T v^ y hM 

^/k£l/&tf>#ijl£, -7— (Martin et a 1 . ) IdJlS^ 
mmtm 5, 853, 4 7 0f y F?) (Sacripante et 

a 1 . ) (di S^H^rFM 5, 679, 7 2 4-^ ; ^ ' — A ' yy^> (Car 1 s 
on e t a 1 . ) Id £ S*H#itfg 5 , 725, 647 ^ ; ?4=-'y?b ( 
Winnik et a 1 . ) Id £ S3fcl!#rF^4 , 877, 4 5 1# ; *Js > 
'J'sh (Johnson et a 1 . ) Id £ StRO^I^^ 5 , 8 3 7, 0 4 5 
# ; :Jb'£T/t"— yf, (Bean e t a 1 . ) Id £ S3KH#fFl? 5 , 8 3 7, 

0 4 l^KiM^tvti'So w_hc>u. S. m *F<D^ti^?tifc, & 

9Vto9lz.7E£lzmm£tiZ„ *:<?)£ 5 Slfldli^btiTV' 
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( 56 ) 

mfcFtf/i'km&ztiz o 

[ 0154 ] 

mi, n*m<r>$>b'$m 'm^m^mtc 

£ flS0£ bv\ RftlSMfeflfe^BS LT^KiNB^’eiBJfc L fcfcflJfc t\ 

s 0 £?£ uv^-r r 
;i/7rt Ko^;^'>l/-h (^y =» u — h) WMW-X&Z> 0 &mt>^ 
=5r'>U— Hi, IT, r©^(COV'tt« Ui'CTJT'&S 

o ££3fl?£ftfcv\, 

&X£Z> 0 

[ 0155 ] 

-iiiitii, w<7) 

LV'{fc^^&fl2j&i-3::fcflST#5r £;&s^fijT?fc$ 0 g30 o°ci 

'b ^ bl^i'O , ^"!i 75; H 7/vJru tK y -v— „ m 

j&tzz.t&'sifmz.ftZo ^^tzamin^m^-bm 

&&t>£inz>b%izmzmm’?ibztK ttmmzmffiistctz, «t 

fiP{c*5(5L N iulgftw-lm, U *r*Lfc:«fc«9 

[ 0156 ] 

o 5 ^/Wi, tty-tfStf^FU fl»o % *ry-#s 

Si'lcg^H-S «t WfiJ-efc^o £fc, ^{£fc"fc 7 Mi 
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(57) 

5 o <£ 5 tc, fiUk 

[0 15 7] 

wia^iSiiif^'^a lasi-mpm^-To ®5 (a) 

-ete, M$)^i oo2it MJ$) 5 fci o o 

^/H 0 0 4 bT^5 0 E^MP-7 — zH 006 

e, ty7-f.x^ut, itioo8±c, s*£ 

1 0 0 8 ^UMILT 10 10, fc"t 7zH 0 0 4 £r|5£ 

*L, IMfeza 1 0 0 2 

[0158] 

i 5 (b) ^vtcmmmmvn, m^-i o 1 212, *, em>, 

< i:tl );H014 

LTV'So ^T-l 0 1 2 ^'aAy-CV^^f«^^^SuilZE:^'a /k-CV'Si&ffcE'fc 
*ZH 0 1 4 £ tt, E^SSM^-/^ 10 16 LT, &m 10 18 

£tl3o mm. 1 0 1 8W1U 1 0 2 0, jtuIHf££: 

1 0 2 2tt, ft 

£ tc lZ&m<7)im$:li' LT^tt TL*^ tf o 
[0159] 

;£fcE#£ffcll^^^iS®El£{\f^£4F.5y-'z <: 4' X'C'fc>& 0 E^ffliiiy / ^ — zW±, fp 
x- y ^T-±-e^j®«itg-efo^r a 

£ S 1 OCD&PJ; LV'E^ISB'T'— /Hi, -f ^ y b^TS<J [ff^g 

my- ^(D\&(Dm\M s t-A^7 7Hi (Ohmcraft Inc.) Dfc 
l-a-3-^jflHon e o y e Fall s j5r£] ^IfgT'fc 5 

(rStf, MICROPEN) yz-/P&£"<Ogl)jv'y fcj:0\ |^T' 

io, oo o E/0#<o)$Jt-c, 200 y/h^v^, jb' 
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(58) 

Ky (DOT LINER (i^M) ft 

ffl('77XJ* (-tri/zi' — ~f (M a nn c o r p) 7 , )\\^7 ; t 

^ \?7s< 7 — (Huntingdon Valley) flfrfT] ) ^£><5 0 
[0160] 

*9, J: y ^nTHElzi&So 

[0161] 

S^PJ]^=fc S 1 LV'jl]gJg®'.y— /Hi, >(77i?=.'y hf/W 7Xfr> 

So T y hf'^M T L, ^(T^hM&riRlIj^fRllt 

5:iiaoT Wjf£i"S 0 bTOJfi, 

Mffl l tztz, 

[0162] 

4 77i7^y h^y KtfXigte, 4 77 (OMWc'' ? > &0:iS z. & Z krt> 

-etsj:5i-, ii*^, So 

v^t/ h/y 77 IX, lifcfcy 10 0 O»ifcij;SixD(±0Mt\ TOJ-rs 
s £ 3dS-e# % 10c m/#£fc«S:;h4^-t, HET'/ftl 1 0 0 0 c m /#<?)&£? ft 

IMt, W^(7)#m^TOJi-S^i:^-e#So -fy^^xyh^yKluiot 
£j&£*lTc#yte, ^®(-j£ii£ttS;ft 2 ^b 2 0 0 t°3 i| '7 h/KD^Ir'^tf 

#^-B:SEit^M^ Lv^jg-efoSo 
[0163] 

IIS, T ^ v^ y bT''<4 T.&, $J 5 0 u mfrb 7 5 mixi&£\ ^ 1 0 0 u 
mX y/J^$V^E@^E1-S lO^/cfiltm(D^-]J 7 7 7 y h 

K^rttfo 4 7 7 TrA 7 7 7&ft7X, WJ^HT^S 

mmcftmbinz> 0 477^^y hvy 77 it. ns, mnmm'77XA&&m 
LX, /hM££j£-rs^, So 

tt, =i'<X'7b (K obayashi et al.) (>7ckS:SH#f^ 
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yt-tzm 

m, Mno 2 « 

[0212] 



3&;n:Ji<7>x^T^£fllSI1 _ 5/c&^ [p]±$ilfc3^C5tT — df- 
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^ i it, 

S:tW&T'fc3o r<D3^7cfflfjg^«t •?. 
«s»»^i«io®a -c, mi&fa ±i-5 0 z.<DWt tf£, ®i 
2CWWl^t. 

[0213] 

Hi 2^LfcH»Ji-ete, x^-f*4 10 0(t SXT<OX 
k&-?%Z> 0 ^4 102 (^ras) (1, 

Lt, S^ftl4 1 0 3 1?3^f>f >^§il5. r*Ui, 5 

i^-Cf £„ 14 10 311 (4105, 4106, 4107 

, 4 10 8) iMItl (4109, 4110, 4111) ©3£510>SSV'J1 
$r"atfo tlitt, ^—^4 1 0 2(^ifil/'^7Ktlv h y -fc;<U— &4 

1 1 6 tCliSV h 1) y ? XiZ'ftWn&tl&o g 4 

i o 3<Dj?££irb-c. ^n^c-c^b-j-So &i>-?, sasstaaric^-^— 
= — hfl s , W\W.(D^'^tz.\-±^L<Dm^^^.^ LT, 0ll*J±\ ®$?IC 

fi, TRU-ffc# D^Apotassium hydroxide, K O HCOtK^M 

ttsrims, rtid. TOJjS^LTd'v^ffM^-fPi: Lt, ##$ 

ii*p<D^-— HI ^-C*V'Br|gtt3jSfe5 
o 1(4, SflPSSr&Si-frTlc, J-frSrtiS-Cl, l)|f(4, KOH©I 

nm ^ -c f 5 <t f , T^h^m kw & £ 

i±5fca6(£, y<— 3— h b L,XMtLZ>^ i^T?f5 0 

t/^-^14 1 1 6^Px.S 0 

[0214] 

if, 

tl5„ 1 2 // mCOTf" 

?fe(-^i-5(5(^— bifi^SMXh^o Xtlb<D 
t^XT14, pH, its, 43ltlS^(7){g#4^i\ fes^7^— 7/^7 

Offit££;fc&L-C, 4o^r^< fW$-CfcSBrtH4^fc5o 

it^tai t° y^iz, ms \m 
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fc5imLIllt\ *jS-C2 0 ^ m(Dm<Vlm 

£ i t ^i~ 0 

[0215] 

r (b-CfcSo C O 2 ia7ciB LT X ^ r. t fls*C£ 

5 „ if/^'-zfi i4tm>mmtii}£. m&m&n&mwnkfafc&zco 2 

mo^^mco 

3 Sr^^-t-SIgtc^wfrltiSiS^-rsr Mi, £ k X*$b V , ZfilzJ: 

'O , ^Kl^i:llfc<D7T ^ Mdj£CT, ir/Md&MTO 2 <aP55££*xfcM:&*&i£ 
Mdft5^fgt£^fo;5 0 L/c^oT, fi&JSS^bW03; Ll'tfS, ^©1 

tt, co 2 ^ 

rnii, ±/v(D\^m\z.^k^ 'omzWi 
, ii^ocD^ij^^wr^r rcojsii, m^-tm 

il3 (a) M3 (b) fi, M D 
2o<Dia#£:^i- 0 11 3 (a) *m, CO 2l7cl42 1 8ali N 
WsiM$£g 4 2 0 6 a <t # — tJn 4 2 0 4 a (DFfflldgEJt £;h,5o 013 ( 
b) id^L CO 2 il7t/S4 2 18bll, ^<“^4 2 0 1 btl 

^=r U^4 2 0 2 b <DP^dgB®£;ft3 0 
[0216] 

(a) M4 (b) (dWlfttd^to 
[0217] 

^friftldfi, El i 4 (a) fi, K<D^#£-^C*?tii 5 o o m 

?&5 0 0lt O^M) 5 0 2ioj:(;5 0 8 ^ 0 6 CQJS^'atr® 

&nm (mm) 5 0 4k*^t? o s^m, m#, s^d^LTiiiMTv^TOft 

o I, »p v &Jl 5 0 6 ted Zn 2+\z.m 
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\ ii5 0 Zn 2 + tt, 

OTJ'C&So 

[0218] 

&JK7klf«/£M. (MH/^) i£#<D 

y KT?fcS, $?&*«?&'>* 7- A fc 



[*1] 

ii l . 



fS'/ttl y* V - Ms 


(Wh/kg) 


(Wh/L) 


ktttit) 
(W/ kg) 


^ /U 


Li-flV 


250 


200 


100-200 


1000 


&JSR7k3HM3j 


70 


250 


70-280 


500 




250 


200 


200-450 


200 


£a*3Rlfc4to 


320 


250 


100-350 


1000 



Mfo&ikfa/&f$.'RMliZ' m^'¥ffe<D^/u^—te£Xf¥fj£<D;<y—fj:b\ M& 
/&fSMM<nffl&<D&< *mkt*1>K 9 

[0219] 

, T/i'UvmmwiK 2o<©«ffi0WiigaasH5o tru 

rnti, &JR7k§itM£®&L-c 

rci^f-tt, 3:^/1/^— «t o £;6ST? 

#5 0 3Em*P, Tfcttu ^JR7k5ll{k#j®fiitcioV'-csiSbT, TkWtJ ^-b^iijas L 
> :tiit #cv^\ 

[0 2 2 0] 

gps (Wiiit^^TA) 
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mo. 4>fc< £<>*<£>«£ 

■5*4o0t;U^GP SiifcV'TftiLt, G P 

T'3. 6 2K^hO«JESrli^i-5o ?S<. HflrCifc D, ^SfclU;fE*1-5 

, mm*, iiswa?) 

x s m jxDXoteitmia-i, m 

AgSWk X-?— h# — K\ GPSf7y'^ RF^\ & 

&fri% bfDXl-itz^'o 
[0 2 2 1 ] 

@15(j;, 11 6ft, ftmx- 

SiJ^^tbTV^Co fulEFn E |]iS(U3, iiiL^ltt, 

.. 'StiTV^fCo 

[0 2 2 2 ] 

yXn±y.\^ J: <0 % Jniztico «t 5 

olMt, 

[0 2 2 3] 

ifALA^r-Y 

s<'>Tj s m&Zti IZ-V-Jf/umfii' 43 J; TfWli'E (D /£®S ft 

u-c&a. 

[0 2 2 4] 

afefix yy *as-c#5 r. ^wj-efcSo Amw<D 

3te«lM :?/M£>ifc<7)i#A, tfcSA^coifA, !&7£liiZ)<DmA, M v>W 
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. ktH ^ vv^-r 

[0 2 2 5] 

19 Hitt'S r <t ^-e^: ««?& 

7°n h (PEMFC) S3 

ctt/y 7 ^ 

te, zKSf#';* (H 2 ) + “9 , PEMFC0I 

£\ H + fi, H + »« 

''Tlibf^ O 2 ^tstc LT, :ii?^&t)t£.{3: 

, UT7K^Jf^i-5c 2^2 -;K 3zm#'x s 

<o^-m, co/j:^ SiS^fcfi*^§(5{iL^^-rs^Itg'l4(7)feSftii^y/ 

or, ^t(D^ s mmmmn, 

CQmMZ&JlfZo V'< o^cDm^ 

M**£, H 2»-a*^J: <0 ^ friz. 

t> > w <vRfc &R&i~(D \z.^m r fc & c 
[0 2 2 6 ] 

PEMFCIt M^n-E'y-^Sfc^y 7^— 

J^T _ eSfw-f''5o 

[0 2 2 7] 

M/ntyf, £fctty :7* — ?fi, TkH^# 

®r\ ^ 7 — — MityiCDlfXX h y — PEMFC© 

<b mmit, cotet\ mmmm*Pi%k-rz>^ktfhz>^m 

|3fi#M?rPEMFCilt IStSr^tfc 
•9 N y T 7 ^-— rtl/tes 27 h 
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T V ' 5 fc * fc, (C rT f£ * X & 6 o 

[0 2 2 8 ] 

V'<oj5^JK«ffiT-fe^y (ME A) £{f;i3o M 
EAlt liWiaoti 

MMB&mx. 4k¥QoWfrt>nt5.^*^ *<D&&&nt>inZ>o ^MEA[i 

. mo. 6VOfffl*iJEML, 

EA©t(l, J^<D^{^(DW 1 }±^7jk’to 

[0 2 2 9] 

MEA^ V ®1 7^W^(d^i- 0 #MEAtt. IA < o£MD*Sfi)c^§Sf £{f;t £ 
o 7*0 (PEM) 1 7 0 2li, SfcS^ 

:7°n h HSitaT- 

PEMfi. iiS. l/iYM? Kn # — S's (su 

lfonated perfluorohydrocarbon) "Cfc *9 . 
MNAFION (S»i$8Q -ei^^o 
[0 2 3 0] 

am. m. mmmm'btev , mmmi*. —m^p t/cti^s, 

* — tf? V ft if <D jSffc± “CfeJ^ £ bLfc . e ^ /cfi S ^ If ?v— *C & 6 
o mmnmnmi&Ktt'tzmftit, m*xhz&. ^©isn, sftssi&a 5 , 
#«ffi-cje#5^?>-cfes 0 

[0 2 3 1 ] 

G§@ : H 2 -► 2 H + + 2 e “ 

: 4H + + 02 + 4e“ -» 2H 2 0 

Iiii«i 7 0 4it ^^>±i^fbfcptt'fc5 0 M#ft 

i«j« i 7 0 6 i)Pt /c-efeSo «t 9 . ‘BMmm& 

ffimft 1 ?. ^©^^ht)T^5„ L^U COM<D-fWftif*££;&U 

P i:^fe5 y ^7 — 

(PtRu/c) . 'Br&mmt'K m 
M$ix5„ ±3£L/c ct 5 y 7*—’ 7<Dt£im-iS 

/&-f 5 !£§+<!: fi. wtib©MI 
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§ o 

[0 2 3 2] 

mLwmTk&wwcomvfoy 

[0 2 3 3] 

®M) J: 5 (-> 2®7°u— l^toil 

2^17°U- b^fflbT, iiWl^MEAWU /O^o 
, #' A}£ifc(Dj|®<b®i;i<D_hFb ;#a£— $- fr-5o 
[0 2 3 4] 

/7y >9 ibb^e ^— /k 

PEMFCcDtfHt^oVN-C, MEA<7}iM1^- 

astt, 

5MSr#{£ 

i~5o 3§®bfc^St>^7"AcDi&^'t4<b N btlbw/i^^o^^TS3i(D«3t^^tg 
srit^-rsi 5^^nb<Dmw : &ttM£ j £z>jjfeb(Dmcn s 
Sftts. 2K<£>«£\ JDsCIiJttKira:, SJ^-f-6«it4r^ti-5. iti5c«fg^ 
#£-f5 0 b*m. m.wffim-7*±xK£?)s n&mx^mm<Dm<Dttm%^m 

IZ' i~ 5 ^3l§ PJ ©iBtttt? & 5 O 
[0 2 3 5] 

PEMFC MEA^SJjfN-O^T, Hi 8 ^ bfd 4 IS|5g^ J: o TtftPJ-f-^ 
o btik Colgate, m?(i N :/pir a</DH$?(D 

fEU bfc^otv 7°D-bA{^ic^tbs ^ILTV'So 
[0 2 3 6] 
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* mas mfttzm&kvxmi&istiiLfrs s 

fed, ^^ftTV'fei'y ' 7 *'-’ ^S>^#Lfe<t;®^£ft'CV'6 0 Tkltd, y 

— *f»<b, 2}i^U— h^LTi&ii^ft, (GDL) <7>®±d5f*F 

i“5 0 Tklfd, ^y&ffcJiSrjioTja:W[-t*5o gdlii 

, *W7L«jgSr^i-5^y3ljatt*T?fcU, *©affl?L£iiaS-f-5 - £ d «t oT, # 

v^xAd*#ftJ±foP$T£tfefb 
-rr<tdfiV\ Tkltff^d, Riffi® £!£«$•£: 5 ’ i&B&it-fS £«>£:, -0$d 
SoTfc^ * ft {£«£!), -Y^-^iSttcD^^tfe^-ro LfefSoT, GDL 

d, Tk&flyai-sr: ^-e^ftdftd 

ftbfeiy, Lfe^oT, GDLd, >fc<0 W</P£^fb$i2:3w k HioT^^S 

, «t 5 dts:f+$ft5o 

[0 2 3 7] 

§§n id, mmnm (^tfpt/o , 7k, ^dt^a hy 

£ fedftd'fe 

o MJf^fiJd, Tk^^M^tr^bLT, *{SW5rt6f«ciaS'C, 7k*-f^->^ 

itt, ^t©wi4P ti®^, m^mx^m 
£ 5d, 7k3fc#yfc£o-c#?L«Tfc5J; ^dlS^ftfe 
dftfcf&b&V'o 7°a h ^fl^^ft^^ftfe^d, ®-7-d, f7— 7kV®@M^ 
h*7-^^iioT®^=U/^^^, 3ftl$fc:Bfc3s$ft5 (-r* 
;bf>, ftrf-d, :/n h >'5!lftBISrilo’C^®{^Sji - '<ftT?d3teV'‘) 0 Lfe^o 
T, Ki, #— sKviia^s^itt^ti/jfcV'tiir, #?LSt^otd4 S>f«ev\, P t 
M^d&V'TftM£ftfe:/p h^d, SilWS^Iot, Mdlt^ftfed 
ftfcff.CS> ft V\, L(D^r^-Vfefcd, L, 

'ftyfe^y 

fetd, &j&i&tt$Wfct>, 7ktt7°n fo hy^y D 

»^fcd@^^5/ M7 k<D%mzmfakLx\,'z>z 
k&&Ml :t^„ H®^oV'TlB3®Lfcr.<Dt^?ad (I^Hdt^-Cdd 5) , * 
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o . gi'iigrajg-cfcofco * 

&®<Dfa9i'x s rJ*38£Tfttmj3mzs 3 

^nas^u ^mK-rz>m®:m*mmirz> 0 

[0 2 3 81 

T’Dl'Xi -? v V lot, -tifi, 

«&ttKite»tt-Cfc 5 as (^©-egi^dliK'f h^<D 

3tn££^TtE^U ^o s ^|LV'»7kS:l»it-t-6j8l«r^ffli-S^^[c:«tor^$ 

«t v fi&'vjmnm&mip-tz «t d nTtg^-rs^, m 

NAFION (g&iSSO PEMOfi^^tt^ctoTSiJPl 
f^W^V'ME A^Mitt'-S/ctf)};!, »NAFION 
) «t !) P y— 7P 

• y— • a i^j§$SB£:/p-feA£ 

6, 

[0 2 3 9] 

PEM(cJ;oT)l^(cfii^$^c^, /oFyfl -< d & pgT\ 
t LTTK^rf^i" & b 

it^Sr^ilirf S„ tf*fetWB&i§o-rl£tfcU #J-f^l$cL. 

L/^U zM^ 

(ilSt^O «s £j££ftfcJ!K0>l$*&^£fc:*r5 
«t5t-, d*Ui, 38 5©^o«M^, gMS&iiig 

LT, &«*»$> ffiSISfcb B§11T*£j&£n7J: 

m^n, K%mL<nv-9 v-YZfr^xtomis^ irag^M 1 ^ -£^-c\ 

^M^-^r'-y (o 2— ) 2o©7"o hy^^g^ftytRjSLT, 

zKl^^^-TSo LfciSot, ^'A<b^^->(Dtef!c^ s 
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, m&n. j£2&m&2fcf*£T{^ 
fc£>fcV\, 

[0 2 4 0 ] 

&&«r«o-CV'5GDLtt\ r<D|£|^T\ gfc£;&S, 

i- § tct? fe 5 $£# *mm-r srtotet, s r. 

^iOGD LlH^tLTiafiLyt «k 5 #5 

I, I©M, 6- k-e* 

ft bftV\, 

[0 2 4 1 ] 

MEA0ttl6li, UibH^£fti&£l¥fi*L5, MEA<D«JBE£««L«&0>gg 
#.£S2flK:LT, ±CIJi$ti5„ 9^-To 

£JlT©i:t3>)'C&5 8 

[0 2 4 2 ] 

±;i'<Dmj±tmffi%l&<Dmm<n-f&Wj:Km&*'t 0 @t4»me 
A tttl (0S*_tf, ¥?7£<Dftm&M) KfcfLTW:, «t ►iMWtiWM 
Sft$&£\ .fc'JSlV'WEEt^fTi'Sr^^MSUV'o PEMFC^i^itEt* 
flsSb£-£3-i:fc:«fc!K — -tcDir/KD^^i t>S5< ft 5#, 

J: 9*tft-fc/uflSj&l?£ft5„ -lil-i:!), -tryp£#||g-f 5 
SJjfM a Mi«fc >9^c»cft$o 

x <£ *9 1&i'MBi~CCDW)i / ElZ' — J; V 1 ft Z> <fc 9 /h£v'-fe/i'£-i& 
(ffi^MSfStfSJ: *9 ffi'A/cfe) , M±<£ t) ^< 

> S&f^* M*<fc *9 i^< *5, ^®ftlt<D|$;^[6]<Z>fig (vertical p 
os i t i on) (T &£>*>, £ V m 'MB’? 

^tfi^77^^(ciot, «t <9 #•< ©6MJ; >9 

£>£2** =>;* <«r4--f-So iO»{^7> 

— #'*<£>&&££, r.^xbfi^T, P 

EMFC037 h 5. MEA^Kffi-S Sftte, 5MSft*| 
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go II M: ft (•? ft I 4 IE) K 

[0 2 4 3] 

«fc < MM &tiX&Q , El 2 0 
F C ME ACOlijf^GO^Sfro (kinetic) „ ( o h m e ) „ & J; 

[0 2 4 4] 

mmmmxn, tttgfis mih&m, 

telftwfirtirau SttlM h£>fl|jt£#:K: ioT/T^ti5> 0 
[0 2 4 5] 

I, P EMtcM^’T'S^n h HSig/tf !) -r— <£>&$? & 

hy-^ I ©FbI© Mi t i; o t/T $ n 6 o 
[0 2 4 6] 

UtiLfrbfD* tf xfc¥m<D&fflz i 9 &£? 2@y°i/ 
zmmft&mzxox* mbfrxh& 0 

[0 2 4 7] 

t, PEMFC-y^ 

^<Dfi^<D^/£g^jco i ora, p t m\&<DBjmtep tim 

x\ MM(D\km&^'tz>£o\C'tZ)ZtxhZ> 0 rtttt, #— t 
^la^F-rsr 1 1, me AcDmmmizx— z>~ t<Dffi 

±k£L7c J; 5 Id 

* JW®^<PSbf1^#K:j&C"C\ P t (LfcflSoT^.* M Ido 
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S-TSo 

[0 2 4 8] 

c£#£ti,fcP t <0 % 

tO. 3 5 A/cm 2 C0^b^^a^S o Lfc«Sot, B6<Jtf4 0. 3 5 K/ c m 

2<t £fctto. 7 5 vi t)Siv'«jE©^#T^ mwnm&m 

7l»]C0fS]±«, ba»U 

0. 7 5 Vi tMSl'SJEEt 0. 35A/cm2j;ij 

mm&i:®isc>&mizttLxJ?zLS#wtt 
J: *0 Wl-< ■ZcdM&H, ZL titty iotSJ 

$tts^^e>Tfes 0 Lfc^ot, 

(4, i2 r. HI 2 1 

[0 2 4 9] 

^TC04 5 i^trt 5 0 02 214 

B, 45 4tKCC0 3ocoii^^L, rftfbcojgii. #;*. JfeifcS^ 7cf4^ 

&<t\ &ft±Kttm\^1tnMm%ffikirZZk&'V£Z> 0 CO±©20w. %P 
t t£ £?„ R — <DjJ'-tfl"^<DP t <DUW&mi'6^ biZt^Ty B0mgPt/ 
cm2jcioV'TS95t$n^:P t »***&*# A£2 fgia, Cf4, ACDtSj# 

i©3§t^5o 3o<Z)So^tu-etl^bTaiJ^bfc^®ftj»tt, 

5&t£ : &l§(Dlf£CDffiMk It, ^CfllafiSr^bTt, A *5 
<fctfifc£o|®5£Sg#c-m, *>&!?£* 5 nrtBttflSi^V'o ft#a>3M££L-C, SB 
L"C\ ^^<7)0!Jt'fS3i!i L/cco £ [b| Cifi^il: (mg P t / cm 2 ) {4 N CJtGQ 
4 0 % P t t y ('i~ftt>1bA) 4 t (-4 oT, 

Sr.tdS*C#5„ C±©4 0%Ptl^U Ci©2 0°/oPt^CPt©^ 

Ss&2®j£1-3 £ , 4 9 ttl 

£>&m\z£>tfzv£mny ci±©4o%ptc>?fut, ct 'omiTi'z>~ 
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({tilted C-efc 5) 0 LTh^oT, <t >9i^V'P tS£*fej$tt:*5tt‘5P t 
(DmfBfe&m iHfcU P^Ji<Z>ff$Sr*5i^i-Sr ti&s. 

o 

[0 2 5 0] 

Cliali°/o0Pt/£);\ 

»*5Ptfe# tc:;bfcSMc£^L#3o ii 

1 — 1 OO^^n^- 3 0 

[0 2 5 1 ] 

HI 2 3 £0 2 4SrJt^-r^r tiaoT^to m 2 3T1J 
% 50. 2mg P t / cm 2®P t COjHff (1 a y d o 

wn) Sr^rf 5^7—7j?>±[Cioft5 2 0 il% P t ^f)/i5lil0t)0tfc5 
o ®2 4tl4, 0. lmgP t/cm 2 ©iJ|^tt5*-^>±(3lj-5 5w 

t. %p t&tizmzntto m^unn, 

ixb(D^iJ^fi N N A F ION (3£&jg^) 1121MLT, 5 0°C(DH 2 £ 
[0 2 5 2] 

#:vcD$B?Lf#js'e&>5o LtUi. ^~— 

5^-r o L< D®{i N PCPttl 

2o<dm»^-*h- ; 2k mm t^n.(D^mM<D^^^-r 0 tttB 
(D[o]±ti, Sfe^££^#;*<Z5®EE<Z)<fc (-f"ft;b 

^ «t t> /h$V'^s «t <0 «tV') o Lfc^oT, v’n s' J: 5 li, SH 

AWINIGAN B L ACKT'J)5ftf VULCAN (g 

Mtf) XC-7 2ii)Mt^5o 
[0 2 5 3] 
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m v , m e a %m&-t z> <o %^-t s &±j$.ir z > % 
titiofffl & ^ M-r s „ 

[0 2 5 4] 

±fETfS!&LfcJ: 5 MEAI1 

t, (NAFION 

(3£«j®i) y^-HfcSC (i«W©PTFEl 

W) MEA(7)i^f+^^)liRb^it 

tU-ff£^f^^M<D^(D^^(D^Uy Mi, ^tlbCO^) 

EA ft &<DMt&toW*G1rZZ.k1>K 

[0 2 5 5] 

o ^y ^ h v y?x\z#nLiznm&miL¥*'Stfo nmtmn* 

^oy^xt'fc^o — 

tv^o 

[0 2 5 6] 

(l£ffi) ^0 2 7 lc^i~ 0 b<07 y<D 

7tefc>f t :Xp F^fSitTKy 

-^- (iiiiNAF ion (g»i$£) ) ©g5i0E8IK ; ★isjSJf S ^ Sr prilBtc: 
i"S 1 1 1 *9 „ b t ; 

/p Kj&tomz#ii£i-zz}:&*rmiz'tz> > yp p^i/Kyv- 

izmmznfcnMMM&M ; &£f&ft&tfx&1lk£imfat>M1&<n&T<D&Wlztiii 

m-p5Zk&n mizi~Z. +#lz±£\,'mL ; *5«fctf, H3SfSr«t 
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- ts *3£xmm^W£®w<Dmmtfcte<DtoWji)'bffim£tizm 

%k<Offl£k\z#i&\^XWMH'7B'texi> i ffl$i£hZ> Z. kfcX'oXtiSi? 5>ti5. ME 

Ate, ME. P t^oi^'P t'B'&ftif, 2K^iSfe^-t-5ft^JRj|iafiJc© 

W^P>Mi££;tx5 0 ^cD^JCte, ±|E-t?»LfcS®^bfc«)t^^-r6r 

£&3«T-f- 5 *:«>[£. Si/iMEASiU'^fia <9, *flfc©#jRtJlSa^ 

L2>>U Ztit><Dffi.?<D& t£te, i£te, *3S*#itO 
flfi^&SSlifiS: *It&tei~ ; 5 t>©'Ctt&v\ ) 

[0 2 5 7] 

nrffi-cfe-5 r: £ 

• bfcP t / c 

■pcp-pt/c (pcp = /d by^l^yv-) 

• PTFE-Pt/C (PTFE=^!Jt h 7 7 V -v — ) ’ 

• PCP-PTFE-P t/C 
•Pt/C (X°C3 

^±<Z>3|Wflf)£cD0iJ£r, [21 2 8 ~0 3 0 „ PTFE-Pt/C (B&tM* 

*°y^-) skT<om&&mk’rz>o 

y , s&ste* < . <t y a 

# * « £ rtib i- u • x v '6 o r <d n? y -^ ■ - &■ wi~ z «3t e r ±m l tz p zm 

^fc^otte>tbS„ pcp-pt/c ( 7 °n hiHSji^y-^— ) 

^te. XizBLfcfiJ^te^-C, PCPil 

5 *° y 1 Rj£mL<D&w£m&&mk^z—fcmmzmfr& 

^ilTV^o PTFE-PCP-P t/C>f!J-7-f»fl ±3&Lfc:£TW 

MtikK. PCPiPTFEOiiit lfi7nhy®M» T*hZ>tfV-? 
— E<*:te=fc y , ioi;ii^W5:t^t^ 0 
[0 2 5 8] 

?$f£te, /NBi£:7l£rici~5 «t 5 te. IHb^tL, /hMte, & 
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v'-e, ^p B pS©Pt/cef^f 

WML. Ztib*. 15cV'-e % PfH&l 

l^Lt. fcdSBT|g-Cfc5„ 

[0 2 5 9] 

*l 5£V'5, if— 1 Wfe# 

. ^-^-dr-Y^v^b 

m bkWBjL^-'y h££i 

#£-f~ -5 b. h X <fo -5 o 
[0 2 6 0] 

a*— ^ r-Y/^v'^’ fi % &M/MMW<Z>jf-ffi<Z>Mfti.4k¥ 2 lirtl:x^;i/^- 
^rSWi _; 5^-l'^(D^r-Y^'' 0 '>^'efo'5o Vt$k(DWftL& v ) 

fi5^iSjV'm*®SSr^r U MfcfrSK-ovvr. t)#><<7) 

teiiS^-Y'^* <t i)fv'«b^'oT^It5^ £ ve#5 0 mmtm^ 
LfcSHh t 

^■e#5 0 *— ✓*— *-y^'>*j& s * ^5feco®m{-^i-b'c^r-r-5^L^;ov'< 

, #c<£>ii >9 -CfcSo (5i: /u<!f'^$ij PS {CI^E® jo 5^ b&X% 

[0 2 6 1 ] 

EDLC) -CfcLb 

5 0 mmw<v 

^fi^v\, Hfi^/cf±tt#w^Rj(4#®^r^^0oT(i ; fTt>tb-f^ Lfc^oT, 
s*— **'<'>* <D%\&i't > fr 

o x fcv^gK y fcfls-ct 5 £ V'5 lit 




4# S. 2003-527735 (P2003-527735A) 



(89) 

foz>o 2 mm* 

It 2. 5 -fe/KDiSV'® JE-CS)S„ <£>9it5 

ss ^ Earc , 

[0 2 6 2 ] 

Ru0 2 fciU ! I r0 2 /iMlttlt LTflFSfc 

Ru0 2 ©t^(^W^/7Aft Z.<D&mfflkVtl’?±VZ>-m<D 
Wt<K&7cIx.J&<D'fc.1t>fc* mi%<D5-^s<y7<Dt. 5 7 5 0 F / 

7 u O 2 

tc 0 L£>U ^tib(DMU(D=i^ bit, 

it, ®Pg77^^tfeofc 0 *s<— *•*'*'># <OW&Wf±s 

mmmnb'rzzk&-v%z> 0 ^mn.MKom&it, xvi 
rt-efeSo Tkvtmftmomt&'tzmfcitt: y/h£i^\ j; >9 m-c, «t t> i*sv^ 
^777 7 
[0 2 6 3] 

RuC> 2 • nH 2 0 (ASHfcA'ir ~ 7 AtK^D^) (hydrous ruthen 
ium hydroxide) T'$? -5 0 50 : 5 0 P t-Ru/ 1> — # >7* 7 y 
7tef&<n&fa/i' s 7-~7J>>Wtityo1fcl±* B.&7 7 7 —^BWKi&<D 7 7 7—^MM 
mtt, &«#*&«&#*£ Lttfflts^o h 
5 0 

[0 2 6 4] 

i?Au— 7, t L 

7°n (NAF I ON (£&j5&) 1 1 7* if) 

©±OR]JBiJ®t UT«[it1-Sri:^*e#S 0 7—/<—*^s<y7(D»&mt, 

«t -trosn^ *w? 

te— Wb-f 6 <r> k:M lzj&& £ti5o 
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[0 2 6 5 ] 

(mmm) 

V'<o^#>fC£, ZoVo'SvMtEEfDizMz.m 
ti:J;oT#iUtV'So 

[0 2 6 6 ] 

0!lx.fif. TEFLON (g&j&«[) (fa/l'ytt (E. I. duPont d 
e Nemours) ttir 7 ft -f )V % "y h X (W i 1 m i n g t o 

n) pjffe] ) Lt, 1) -v— . <£ 9 r b77;vtp^f i/>7 

/PAn# — A^AU -r— Srfti- 0 NAF I ON (M^HO (E. 

I. duPont de Nemours) [AHA ft ft ft 7P 5; V h 2/ 

(W i 1 m i n g t o n) jjlf&] ) (A ®f?7kt£ :/p h WStSA y -v — && L, ^ 
5){t / fbi©7 7 /l^^ _ n/^T K'P# — AA^ (sulfurated perf 
luorohydrocarbon) A U "V — 

[0 2 6 7 ] 

ft — A'A^r^BgASo — M 2 R^ppAS 

o SHAWINIGAN BLACK (M^MI) '>01 A'p A A 5 ( 

Chevron Chemical Co. ) [AHA AA^lM'l fc 3 . — A f 7 ( 
Houston) Bfffe] VULCA 

N (£®jg«Q XC-7 2 S, (Cabot Corp. ) [AH 

v j 3-v ? T')'HT/P7t (Alpharetta) 0 f£] /)> *b AA pTfET'fc 

A ^777^ hCO^tgA'A^RJI^-Cfc^o 7 D-7F (NORIT) SA-3 
f3L 15 ft A y hii (Cabot Corp. ) [AH A 3 — 'J > 'T‘]\\T )\^~7 T 
1^-yft (Alpharetta) t* b AA £ 0 P 

WAfi, ^r^lV^'yft — A'Aii (Calgon Carbon Corp. ) [ 

T'Ji'l t° y y /< — sf (Pi ttuburgh) pjftEl AbAA" 5 ! 
t£ & m^ft - A ^ A fc 6 o BLACKPEARLS (S»jg®) ft, MyFft 
(Cabot Corp.) [AH A 3 — vA'J+l 7/U7 7 b' y * (A 1 p h a r 
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e t t a ) mi£~\ 'O % KETJENBLACK (£»&«) ( 

MM^H) fi, TV'/S^JV (Akzo Nobel) T“^/^ 

y^-zl'b (Ame rsfoort) pJf^E] ;(n(bA # " 5 Ttii'C'fo -5 0 



[m 2 ] 

3Z2. L -y? 







BET 3&®fU (m/g) 


SHAWINIGAN Black (R) 


0. 055 


80 


VULCAN (R) XC-72 


0. 039 


240 


j/y 77-f Mb 
VULCAN (R) XC-72 


0 . 5 * 


100* 


/ y *y h SA-3 


22 


700 


PWA 


22 


820 


BLACKPEARLS (K) 


0. 4 


1400* 


KETJENBLACK (R) 


0. 4 


1400* 



* Z.ftboM$L\*W&W. 



^7^1 3 0 0 (GRAFOl 3 0 0) ^7^1 3 2 2 (GRAF0132 
2) te, ^Mtt2 0*fi%^oJ;t>'2 2*S%<D^7-7}?>'$r^tf7Kt^t{n:'fcD 
.. V "j 9 y • )\^y y ^7^ h (Fuchs Lubricant) V J -i 

‘)'W^—yX(— (Harvey) Efpfc] ^ *b A3^ pTtEA'fc 5 0 GFAFOlSIii 
ZLtitbcoyj — InlL'fe'/PP — — y 

L/c: 0 Lco^£iJte s 3 0 0°C-G5^?U ^mIt 
GFAF 01 300fl SHAWINIGAN BLACK 
(3£fi^ll) (D'ftWtXh <0 , ^7*1 3 2 2[±, VULCAN (Mifglg) X 
C - 7 2<Z)5}*fc-Cfc2> 0 
[0 2 6 8 ] 

LtLfbWGF AFO^tm, yttTfc'A p HbUft 9 -e£> 5 0 

fa'S'mw&MvfzfrlZ.' pH^6iy±W^t-fc5 0 Pt (NH 3 

) 4 (NO 3 ) 2 Ltf ffl LTP t /ClSttl^Mt^) t # 

> MML fci&tiK Fp'm'Cfi&^ofco 

[0 2 6 9] 

1. MnO x /caiii»lf^ 

MnO x /Cl§.'&{$mUM%(DMMtf'\(D2y>(D'f/i'— y>ti'X ;fc 3 §j^{c: 
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xj p ^ t J: o 

t n Il^tifco ^4 #)V— Xit, Bft&tttiM&lz.&i'Xljn 

=cl7 P '/ ;v& tz.)to\z.' ti; UTil^tlto ^kX 

(Dmmmx*^ v r#x t ttfi ztitc 0 



1*3] 

^ 3 . ;g#&T'3-:/& $ fr1z.f&&fik&<r>tiib<DMSfc0ki$ 



XMM 


fifilifr 




y 7 t ? — 
?UJg OC) 


Mn (wt. %) 


HijSEffcS 
& (wt.*) 


19A 


KMn04 




400 


10 


5 


19B 


Mn 


te L 


350 


10 


5 


20A 


KMn04 


ft L 


350 


10 


5 


20B 


KMn04 


ft L 


350 


10 


5 


23A 


KMn04 


0. 017 


350 


10 


5 


24A 


KMn04 


0. 034 


350 


10 


5 


27A 


Mn Ie{b$9 


0. 049 


350 


10 


5 


28B 


KMn04 


0. 049 


300 


10 


5 


28D 


KMn04 


0. 049 


250 


10 


5 


28E 


KMnOI 


0. 049 


200 


10 


5 


29B 


Mn ^JtW 
KMnO-1 


0. 012 


350 


10 


5 
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S4 . 7.-/V y X/UT"t/S $ 



LI. 

fv 


ifriRffc 


iiWffiis- 

I4&J (wt.%) 


yr^^- 
M (°C) 


Mn (wt. %) 


^ (wt.%) 


30A 


KMn04 


0. 078 


208 


10 


5 


30C 


KMn04 


0. 078 


208 


10 


5 


34B 


KMn04 


0. 078 


208 


10 


5 


4 1 A 


KMrt04 


0. 083300 


315 


10 


5 


4 IB 


KMn04 


0. 006700 


315 


10 


5 


4 1C 


KMn04 


0. 083300 


315 


20 


5 


4 ID 


KMn04 


0. 083300 


315 


10 


5 


44B 


& L 


0. 000000 


208 


- 


5 


44C 


KMn04 


0. 001600 


208 


5 


5 


44D 


KMn04 


0. 001600 


149 


5 


5 


44H 


KMn04 


0. 001600 


149 


10 


5 


44 F 


KMn04 


0. 001600 


208 


10 


5 


44G 


KMn04 


0. 001600 


208 


10 


5 


47A 


ft L 


0. 000000 


208 


- 


10 


47B 


L 


0. 000000 


208 


- 


5 


47C 


* L 


0. 000000 


208 


- 


2. 5 


47D 


KMn04 


0. 000000 


208 


10 


2. 5 


47E 


KMn04 


0. 001600 


208 


10 


2. 07 



[0 2 7 0] 

^ 3*5 4 GFAFOl 3 

ootfcot m4 ( 

TRITON (Mi) X -4 0 5 , -t^KUyf (Sigma 

— AI dr i ch) [)^H 5 . X' — I) 'JTI ir 1 / h/Wf (St. Louis) BfpfS] 

) <7)iiDP:i:#\ itS&itM 5 < 0/$4cii;fjp 

TRITON (M^M) X-4 0 5li, jJcKHSMj? Lfc*° U Or* U ^ ( 

4 0) — f 7 0li%iiT'&5„ GFAFOl 

3 0 013:, TkW&iSLT&tK jf^L&^ib 

, v$>o < y ^7 — Mn SuiE#:cotu(-^7“ 

^T(D 

^4 o o°cj: vi&< mmztizdK mm^'z 

UJ£ (WM6 0 0°C®5) li, V LT{£ffl £;h,/c £: 

[0 2 7 1 ] 
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«fc (^4) (Dtc #)\Z S MnO x /C 

^a*. UT<D]j7&X\ 3 5. 6kg (7 8. 31b 

s) (D% ;—s]? ;✓✓<—;* M*. ^V'T:\ 6 5kg (1 

4 3 1 b s) CDfl&4' 7, M-ii^P £ tl, 

o o. 13kg (0. 2 8 6 1 b s ) 

£*K iE£*#Jf±. J&l 0#M«#£;h,fco SUwW'Cfi, 2. 2 7kg (5 1 b s 
) COiiar^ ’yffs'Wt'ti V (potassium permanganate) 

as. 65kg (1 4 3 1 b s) Mil, KMnO 4 

2 0^»$nfc. #^T\ KMn 0 4 Mft # — 
x Md^>o< yii^P^tifCo 
[0 2 7 2] 

03 111 WJ2 3A (3*3) (DM^m^-mUm (SEM) 

-To 03 1 ft. 

{1— IxW'CfcSc iKtf-H. 7^0. 3»mb 1 

O^mWMIblSo Ifc— 

fife (TEM) (1, Sflcffias. #?LK«5t^W-T5r k&^Vtiio 
[0 2 7 3] 

*a^m. ttcioTJia^srjEEiHi-rs/iir. mm 

«t t)/h$*«^^ifi5^6<ji-Kiiii$'frSwi:as-e§:s 0 132 

^3 3(1 

@3 211 y — '>3 
@3 3ii y^7^-yHyMC&^^l 0 

[0 2 7 4] 

034ii ssn-c 

2 0/zm®Eg^tt5^\ jKJ 5 n “tftfSH 1 © 

2 o<D^X n 
[0 2 7 5] 

BET It, b ^B V XV W- 1 otil $ 

»^<^ra^£l»£PJ)£Llc 0 5»j|l«:£5fc£ffi1-5o ®3F&-C£j£Lfc 




t#«2003-527735(P2003-527735A) 



(95) 

5 0 HJfi^J19Ati, 4 0 0t«U 9 3m2/g»ilMt5^ - 
19Blt 3 5 0°Ct«L, 3 7m2/g®iffii^ft5. L/^U $ 
bC3 0 O°cjo J:t>'2 5 0°C^'C^^TtfTt, l 1 L < WL& L 

Ji^ofc 8 
[0 2 7 6] 

HJSM2 9B) f±, (mt&W 1 9 B) «t 

■9 > 4 0%/h^«^ft5„ 



[*5] 

B 5 . MfiHfi&b&coBiinfM 



^J5£W 


4l,Mc7J& 


BET j£r5?R (m/g) 


wan? (ran) 


19A 


£e o* SS 


93 


- 


19B 




37 


- 


28B 




19 


- 


28D 




24 


- 


28 E 


glfss 


19 


- 


29B 


i£n fa 


25 


- 


34B 


«Bf» 


21 


- 


41 A 


x -f u-— / xvu 


21 


- 


41B 


x x u — V xvu 


21 


- 


41C 


x Vu-.y XV u 


17 


- 


41D 


xVu- V xVu 


22 


- 


44C 


xVu-/ xVu 


28 


20 


44 D 


X7u- V XVu 


29 


19 


44E 


xVu-y X/U' 


24 


17 


44F 


xVi/ — v XVl- 


24 


20 


44 G 


X X u— V XVw 


24 


21 


44H 


x X u — V XVu 


36 


9 


47A 


x X u — V X'.'W 


36 


23 


47B 


xXu— v xvv 


36 


23 


47C 


x X u— V XVw 


33 


23 


47D 




24 


18 


47E 




25 


16 



Hiwitf)|£j3 5 m 2 / g co 

®a^r#-r6 0 Llt&oXs MnO x <Dmmfctf]%mzfttei-ZZblz£<9 ^ 
mw !/]'$< Mn 20~25m2/ 
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(D ^ ffi H id E -5 o 

[0 2 7 7 ] 

Lfc^oT, )liRL/c^T p V Jl'&tfttmvt. '$Lm<DftlnK&W : £5-Z- 

5flS* — MnO x /Cf^OWCii^i5o L 

3 o o^j; */M®-?fc 

5. ^LV^b«my$*Lft 

^ofc c ^T<£>i>ft|§y Xy^^D-^^/W^^J-LT, 20t/^ 

— b^<D^r— jf-Vtb <0 % :tUt ^ h^^(7)^vn-^^ 7 — /FVtifWS 

£r^i“ 0 

[0 2 7 8] 

&1ts xps^#rt>, :ii?)OMnO K /c&Mz-tt^xMM£titc 0 xps 

#£»-T5o XPS^^^ h;W3o©TO^ 

[0 2 7 9] 

1) Mn«tl^tMn 2 p 3 / 2 <D{£g ; 

2) MnO x ))M/7> ^fcfi^tfcLfcMn O x 

* <h -D-^^/P^-eE^bi^bfc, Mn 2p 3 / 2 tC 1 

s ; 

[0 2 8 0 ] 

3) caf^^^^nfeO 1 , M n l^S'p c? frltc O 2 -. *5 £ 

¥ kt £ 5 W„ 

[0 2 8 1 ] 

2o0rtnR$tb-CV'5ftll^S, ^ 

ii^MnO x /C»-fcofc 0 3oOSIW3«t^ 

(MnO 2 *&5fc* M 
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n20 3 fe fcit/KMn0 4 ^) „ 

[0 2 8 2] 

h^(Dum, 

m~Xhoti 0 'Wa*. m^(DCtO<D^Wm$:^’tZ>tc#)\z.' 
mtijt-HNO 3 (In) (9 9. 9%) 

t Hiot, X P 

[0 2 8 3] 

3 (Mn 2 0 3l M n O 2 > ^J:OTMn0 4 ) t^X(DM 

SttlD^OX P S h/Wi, T/\s^~V -k-WiU (A 1 K a = 1 4 8 6. 

7 e V\ 2 2 5 W) LT, 80eV©/^i^-OiE=-^“K 

X'WtH&’t ' <5 N A X I S HSi (Kratos Analytical) 
^M^nfCo 9 <D}±tin, lX10 _9 Torr Xh^tz a t°— ^ 

C ls = 284. 6 e LTf£^£ *l/c 0 ffi 

«T©XP S(Dt°— 2p s C 1 

s, O 1 2p^f£^^ttfc 0 loWlS®, 

7 5~i 17 5 

e (7)|gl g-e^#^tlfc 0 Hi&cD3£lgW: % 7f ^(vl 

oi^T$iJ)£L7c, Mn 2 p <h K 2p 

(Dt°-^c7>t 0 — 2 p 3/ 2 ^2p 

o 

[0 2 8 4] 

h/p^, fMf-^vw^LT3i#$;fv ^©isf^ie (-^-r 0 KM 
n0 4 ©XPS7^^ h;l/}^(t5Mn 2 p 3 / 2 &> t°— ft, 2o©f-^ 

^^>4!), Lfc^oT, Mn©2o©I^§H|bttii^4t5 0 
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3U5. =n/ h d— xps tf—dr 



•9- > 7Vu 


Mn 2p 3/ n 


0 Is (eV) 


K 2p V ; 


C 1 s (eV) 


Mn 2 0 :i 


641. 6 


529. 6 


~ 


284. 6 


Mn0 2 


641. 8 


529. 4 


- 


284. 6 


KMnO, 


641.5 
644. 0 


529. 8 


290. 8 
293. 0 


284. 6 



Mn 2 p &>T<0£?\^ fa 

Mn -5 31 i ^r^i ~ 0 

[0 2 8 5] 

Mn (II) MnOt 6 4 0 . 6 eV 

Mn (III) Mn 2 03 ^ 641. 6 eV 

Mn (IV) Mn0 2 t 6 4 2. 6 eV 

t toxp 

H^LT, — Mn 2 03Wb'lt5Mn©^« 
f®f2> Mn (III) T'fc <0 , Mn0 2 tli 1 Mn (IV) /iOt, 

L*»U Hlfe^— 

, Mn 2 O 3 i;MnO 2 ©Wt^MlfcltSMn 2 p 3 / 2 L 

t, IrI — (HS fcI£ii<DflS|l|rt) ^/TfCV'5 0 
[0 2 8 6 ] 

L^U Mn0 2 ft, W$OMn©W^m 

HtfS, Mn (IV) ct H< Mfi&fckfcv'o flfewsrtg*a*w: % 

XjSH^3f$ttfc3S5c^, XHt"-A(vl^®$tlfcMnO 
, £l>5 tWC&So 
[0 2 8 7] 

J)(±©XPSO|£f|j;, Mn (III) <bMn (IV) CD^fb^fi^, TOlC 
HESUT't ftV'r. t £r^i% L^L, cfc *9 jRW 

<£ V ffii'MnVMfc'-tkM&jF'i'o 
[0 2 8 8 ] 

m 7«, 2o©TfT|K$nTV'5«®tt!^^yUT?fc5 % ty^/HAt 2 A 
Mn 2 p 3/2 < O Is, jb'J:Z>*C 1 s 
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[* 7 ] 



m 7 . itr > '/>» xps ? 



-f >' T’/U 


Mn 2p 3/2 1- v ^ {i L 
ft (eV) 


K 2p 3/ 2 

J£ (eV) 


0 Is t“— 
(eV) 


IA 


642. 3 


292. 2 


529. 7-57% 
532. 1-43% 


2A 


642. 4 


292. 7 


529. 8-62% 
531. 9-35% 
534. 6-3% 



Mn 2 p At'(16 4 2. 3 e 

V, y->'zf/l'2 At!i6 4 2. 4 eVtfe!) 1 if LV^jt^ LTV'&1\, 

fi x Mn 2 0 3 aWtl®Mn (III) LT^S'J $ *Pfc 

|a x ^^6 4 1. 6eVj;i3, 0. 7eVit\ 

2p3/ 2 ©^^ :J rHi, IfcSfc'r — ^ M 

Mn (IV) 5, 6 4 2. 6 e VcDfig^St^ia^ 

o MnO 2 X||ft^t7n$jJft:f3:, ISWIt 

P^/W-xtLT, J: 9 /J>$ < ^ 5 rTi!£'I4 

^^£ift’('^.iff]V''o (Wii^ tK P'S® ^ l^v v x <5 

MnO i*S^®5tOMnO X*SU^3S?G&gttfc: 

< V'£V'5 £ £ r i:^-C#5 0 

[0 2 8 9] 

Lfc^oT, ftfl ^ tit V ^ 5 n Mn (I I 
I) t Mn (IV) (DfflX'h *9, l42SE5V'tf>ttMn (IV) -C&5 0 M 

®ffi]febiico?g]4[^jg-CfcSMn <7)^b^S£jt)$i~3fc*GQ®ipi: UTt 

ffltSwtjjs-ets. xp s-esy^LfcMno^b^ft. 

[0 2 9 0] 

3* 8 ft, 9A-3 4B (5ft 3 jo it/ 4 ) |Ctt5XPSf 

— »J3 0D (1MJ 3 0 A T* 1 SIFbI 2 5 0 °C 1 1- 
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$ kte.j&nSftbfc’b©) <7)XPSf“^^I10iJ3 3A (H^!l3 0 
immi 7 Ot^T^^nf^Lfc^O) b. -a;£*LTV^ 0 

[«] 



M 8 . ® -9- >' 7” A - CO XPS 7 s — 9 





Mn 2p v , t" — 

m (cv> 


K 2p 3/2 fc°— 9 14 iS 
(eV) 


0 is f— ^lis 
(eV) 


19A 


642. 4 


292. 6 


529. 9-59% 
531. 3-32% 
533. 0-9% 


19B 


642. 0 


293. 0 


529. 8-21% 
532. 2-79% 


23A 


642. 3 


292. 8 


528. 9-59% 
532. 2-41% 


28D 


642. 3 


292. 8 


530. 0-30% 
531. 3-26% 
532. 9-44% 


LQ 

CO 


642. 1 


293. 1 


529. 9-22% 
531. 3-42% 
533. 1-36% 


29B 


641. 4 


292. 9 


- 


30A 


642.6 


293. 0 


528. 9-21% 
532. 2-79% 


300 


642.2 


292. 8 


528. 9-21% 
532. 2-79% 


30D 


641. 5 


292. 9 


- 


33A 


641. 3 


293. 0 ■ 


- 


34B 


642. 3 


293. 0 ! 


- 



tuiEffc (MM®\ 19Bjoct'0 ? 2 9B) t l/TMn (NO 3 ) 
fy^OMn 2p3/2<Ot^W> mig£;ixTl'3tt«»f®£ JttfeL 
t\ 0. 4eV~l. 0 e Vfc{t^V\ «&*£& 1 9 A, 2 3 A, 28D, 30 
A, 3 0C, fcii;3 4B©^©Mn 2 p 3 / 2 rfT|g^ 

y^^<DiiLmtmm-ch6 0 

tdfifi. Mn (IV) Xh 19 , HIM 1 9 B *3 it/ 2 9 B *3*t SM n (7) 

M#, Mn 2 O 

Mn (III) \C£ 1 9 t MM0'] 1 9 B:fc'=fcl>*2 9 Bit, KM 

no 4 ii«i 1 Mn (no 3 ) 2 *^^^'ZMmit<Dm'a-VdZjx; t-rz 

<dx\ mtezm a®ftti®{cio»tss*sMno 

btcbL. L fc^ot, Mn 
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[0 2 9 1 ] 

il^3 0DloJ:t/3 3ATU MS (H»J3 0A) 

kitWi LT, =t *9 {SV^M n 2p3/ 2 ^^^ 111. OeV^Vh 

LTV'5 0 >9, Mn (IV) ^Mn (III) cD®Hbt£fls 

J^iilTCcFtK Lfc^oT, 3^ L < &ia i 

[0 2 9 2] 

Ml 9 acoo l s;*^ h/Wi, mmVf<D^$kft^7 LTi'&MMfflcD 

#'14T'fe§ 0 Lfc^ot, 0 l s t°— ^ <n 

Ibf tt, MnO x g|SBt, MnO x U H ltJ;otllPixTV^^V'* 

k&xzz> 0 o 1 s t o -^j£<D;b-f/^ 

fdl(0$iJ|5g$tl^m'a'^fo5^WiJl 9Bto^T}i, 5 3 2. 

2 e V©0 1st 0 — O 1 s t°— ^3£^CQ^8 0%££tf) N N0 3 {b^ 

«(DO(vi*j-j£U ^e<D#&te s k&^-to m 

ffiii 9 Bii, arxm^-r ^ £ 5^ mmmi 9 amlt, 

[0 2 9 3] 

MJl 9A, 2 8 D n $3£Xf2 8 EOllift©t- WtBjStt, 

Jt-C&So O 1 s^^iit^LT, HJi^lJl 9 A (4 0 0°C) T'te, #®?g'f4 
i©#S!:SIt5ft^O 1 s Hf£0ij2 8D (2 5 

0°C) *3«tt5 2 8 E (2 0 0 °C) Xii, t°— ^ (5 3 3. 2 eV) li, O Is 
3 0 — 4 0%£££>5o 
[0 2 9 4] 

Lfc^oT, i£3ggg&ifi&ti\ 

<dx\ t^h^ 0 ufc^ox, # 
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[0 2 9 5] 

^tZs XPSf“^(±, *-#>}!Mffi±(OMnO x {b^I<D^ti:it5 
'It^t'atfo rc^ff$g« N I (Mn 2 p) / I (C Is) 

ETM, V' < 

[0 2 9 6] 

^9«, (A AS) irXHitftife (XRF) cD^^ctoT^ 

XRFOr-^it — JKlC 

, AASt - 9 tit&LX. Mni:K(^U «t <9 « 

sri^to hM^rn 



[*9] 

m 9 . ■'</l' ? jfBJj£& ICO AAS/XRP 7 1 ^ 



-9->:/7l'A> 

w 


Mn (wt. %) 


K (wt..%) 


Mn/C f'l-fr X 
10 2 


K/C Mq-xio 2 


1A* 


1. 78/2. 80 


0. 90/1. 47 


0. 40/0. 64 


0. 28/0. 48 


2A* 


6. 00/9. 54 


2. 67/3. 87 


1. 44/2. 32 


0. 90/1. 37 


19A 


9. 04/14. 8 


7. 94/12. 2 


2. 38/4. 43 


2. 93/5. 13 


19B 


9. 06/14. 9 


2. 48/3. 70 


2. 24/4. 00 


0. 86/1. 40 






iiotl BETiffiitlit^f'-^, tftb^MnO x [U^*^-Ii: 
UtMt, I (Mn 2p) / I (C 1 s) as % IllfeWlcaiJje^n/tliS 

I (Mn 2p) / I (C 1 s) 

[0 2 9 7] 

mis-9-^7°7F2 Att. *&w<owmmm<D±x 

tt, ±3$bfcJ: 5 zusfe^; — xKvfeflcflljtSr^ 
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-%s ^±<DMMM^£V)mj&£ntcmm^&—i!ki£.m'£^* ym&^irZo 
mi o] 



Si 0. XPS 



-rh'^y’/W 

mm ij 


I (Mn 2p)/ 
I (C Is) 
(3c-M) 


I (Mn 2p) / 
I (C Is) 
(-*) 


i&Sfji (nf 

/g) 


(nm) 


300mA/cm 2 <75 
SJdOfc^Eijfct'^. 

Biizmm 

(V) 


J A* 


0. 378 


0. 205 


121 


Si 




2 A* 


2. 803 


0. 340 


713 


m 


0.82 


23A 


1. 188 


L 754 


93 


2 


1.02 


30A 


0. 863 


6. 651 


24 


15 


0. 91 


30C 


1. 090 


6. 651 


25 


12 


0. 95 


301) 


0. 688 


6. 650 


30 


40 


0. 76 



*7/£5£l£#T 



fi^6¥i§MnO I (Mn 2 p ) / I (C 1 

s) xp sJt 

Sil^o^fb, is tm&totttikfDttl&tZ'r Jeffry (Kerk 

ho f) ioXn^r—V'^ (Mou 1 i j n) 05^&^S^V'TV'S (^7. t°— 
. yvFdf^/hy (F. P. J. M. Kerkhof) 43 

'Y . -^^T. 4E-' !)>" (J. A. Moul ijn) , J. Phys. Chem. JR 

8 3#, (1 9 7 9f) 16121) 0 £ Lfc «t 5 

(£. ( b° — T 9 ~y~'J (PAtanasova) 4o J; t/x-'l' . ^7 Vi7 (T . H 

alachev). Applied Catalysis A;General 
108 (1994) 123; t°— . TZ'Tryrttz (P. Atanasova 
et al.). Applied Catalysis AjGeneral 
11 6 11 (1 9 9 7^) 105 M), Cff 

& 5 W# I (Mn 2p) / I (C 1 s) 

ffi L-ttiJ: Y) bwxps^fypbiotti^f 

I (Mn 2 p) / I (C 1 s) Jt3figEOHim^agi|fit«t 

v bWjb'tztts ^(dxp s^fXaotiEiw^fSt^; 
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TOJC&r t ^t^) , b©1:'fc5 0 

[0 2 9 8] 

t^HA*iJ:U'2Am I (Mn 2p) /I (C Is) 

ifclEttSa&j; t) t>MFfcii*v\, Lfc^ot, 

MnO x ^ttifi±i LT^— Ji?VttLft:0^|f|5^ffi±tC^LTV'* 
o 'O <D&<DfcffiK&‘£As'V\/'Z><D'X** 

b'C nt£\<\ £ 5 :o# 

?L'l4«Mti#'t4(Ofc* N Lf-< l\, 

[0 2 9 9] 

I (Mn 2 p ) / I (C Is) )AMm<Dm 

>9 hi&< , zvmmfrb. mi o WBMWSr^-f-J: 5 f-, #f- x- 7 0 

/HcoV'tMnO xO^lSti^gLfc. 2 3A©2t 

y y — 3 od© 4 ox/y — h/^-c^k-f-So HJ609 2 3A© 

MnO x | 

Sftltetrf j&MBcS<£>¥JS'C&$r: £ ^LtV'5 0 ^ffcftPt^^Hvi =toT 
2£fku Mill-£^y £»* 
Me>d»-efc5o L^u xp 
3fr;&sj&— /j;- £ ^LtV'6, 

[0 3 0 0] 

ill Oft^fc, *®&$£<7>-rX bK:oV'T(Dti$gk'a-Ay-e^6o SfeWtSfE 3 0 

OmA/c m 2 |31'T\ Lfc®fc «t 

oTMLfc'ttEE£, £ ttiAyfc* 



[0 3 0 1 ] 

m3 0©f-^©XP 

OtBBS^fcSo m3 5T-Jfc|fcLfc£T©ftfeift (HJS0H3 ODSrRfcO ft, P-CD 
Mn 2p 3 /2^W^t^ rtUtMn(D^k^^^lR|— ■ T'&S £ 
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££4$4(EL;fcv\, 

Utib'^ MnO 

fe5o t^L, f-x;/A'2 3 5 '*p<D s f'-& ^J±:|SEi“S 

rwSIfflill^JStSMnO Oty^-f/K’fcS 

o 

[0 3 0 2] 

XPSM^f)»5MnOMl^MnO x O^fc^o^TcD'lf «©*§. 

Mno x /cii«tM 0 ^f)^i:u nmmmo&m&Tmirz 
wz.mfctoibzmmMvbZ', 

I#t5r t 5o b*>U 

mu, *5 0 

[0 3 0 3] 

xp s-e^i®Lfc5p^f0 J f-f--f fi& 0 >v'<oavz>##fft 

MnO X <Z>MS&#£ U3 0 0 o CT?KMnO 4 J; o 

xwmxsitm&v-'s'f/w'zmmtt (xrd) wwa, w 

Z>i><D%:Mb7F£t£frotc. 0 — j&teb ^<d%£W:1'£ : £(D <£ o 

ofcriSr^UTV'5. — !£R\ 5>»'fb^l^XRD^mPl#«Mf B ^f--rX 

D4 0-5 0t;^“bK'fc5o Mn (NO 3 ) (&&*&<* 3 

oo°c) tcifivK lj&>u ; ecD#^«(Ri^-r'5(-« 

9 RitiiC , xpsf-^^tt5iplb 
Mn (N0 3 ) 

[0 3 0 4] 

£*fe?M£££>fc:±»f3£:, J: 9^6ftXRDfc 0 -^££j75cU 

s B afMn 3 0 4 fe5lbiMn 20 3 ©MlC#^ 5 t)OT'foofc 0 — rtl 

% ftlfcMnOx 

m<D$Li& t mmz j:otxrd -e^w t $ ns r t 
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i m^<ox ? ftm&wcmmsm&aiiz t , mmnmftmttz < nm 

n&SBftoa&riu *3j; !*£*&&&&£■ 

£ oT*ig*flH4^ffi®o3ElfejiSi3j: So 

[0 3 0 5] 

x p s k « fc ZftM<DT—fi<Dffl&ri&&<Dtem&tt'z\t'T¥i%Lfttfm-e$> 

o V?— XP 

s £tps 0 njfcflj 2 3 A-m, D-^r x*s 1 

~2t/^-^0/h^j:7 ; t/U77^MnOxi^ — &# — ( 

d = 3 On m) ±(^gLil £ tLfc: 0 JK^F-teLfUte UXc^/P^'— (ED 

s) T\ W^Mn^ [Jl^LTV'Sr t 

$ ^x/ci 0 
[0 3 0 6] 

D*X://P2 ACOTEMM^i: tfcMn O 

x^gat^il^y h^X hW-nM^^^LfCo ^{%^<DjMin^frlb WMn O X ?I 
(Df-^X^S 2 0~4 0^/ h/PX;\ ZnbtZffigk’MX'tb'O , # — 
^§|5^ffi(C#fi-rsr t ?r^L/Co Lfc^oT, TEMl^tiotMnO x ^) 
fi[io^T<DXP ty/7HA 

<dt EMmm^mm(D^^^ ufc 0 

[0 3 0 7] 

HJSM3 0 A^^^i"Si)-XX/l-^^W^SL/c^ig^!j3 ODOTEM 
mm^ff^tco *i o^iEtScb/cj; 9(-. iii3OA0XPsw,egiim 
0~1 5 -r; ? — M 'X'&y. 0 0X1^4 0^-/^— E/PXrfco 

fc o TEMtfW“#Xjfi{^(D-g|5©^(aiMnO X ^77^^<))|U 
&<9, x')ft 5 01-/ 

^/^7X^fj[MnO x^eS^ 1 /^^ *9 , 1 0~ 1 5t7^“ 

h/i^-C&So 
[0 3 0 8] 

X©TEMli(j;XP 0l~; h/P t 
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, ioTMn O x ,^0®^^tei5cU. ^&Ipbb^-£: 

mm3&mx<m'j''£^zxttfx£ zx±:%mm-tzi>(DX'hz 0 x 

mmm xtcn^M tit-<xm\^<\^^xt(Dm 

0 b ?£ ■So 
[0 3 0 9] 

1 5 f St t?as, #®St£#J<o#&x itmflswfcfib *5 
1 A— 4 7 ET'^W^flf Lfc 0 M©XPSO 
et^MnOMl^tfc©^ LT 
x ^it;i (Mn) / I (C) ItM^MnO x i©M®t6t)©t IT 
D-y^/PCO^IiC^tt^^Tofc. ttilfc'WO 1 sOXPSt“^ 

m <d j?ms x v* <d mmmmm‘m^<D&wm tstt ##f u it. 

[0310] 

0 3 6nmmm I 9 A~3 0D<D*T-?£'|4^£XP 
5o ib 

LTffiV^fCo 

BET^ffi^fi^MbT43>9x MnO x ? 7 * 9 X(D X P S ^TVPff 

5o Lfc^otx XPSOI (Mn) / I (C 

) tte. v 5 s 0 @36iabti 

5i)H, (^E^fcitmniMbtfcl®) <bte\ i (m 

n) / I (C) 

[Sll] 
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& 1 I . 47ECD XPST-'— 9 





7. Zf l 

■iSffcrS.® 

(°C) 


Mn (wt. %) 


huSPH-^ 
#-£ 
(wt. %) 


Mn2p. V2 &a 
g-:x;f./P 

*— (eV) 


I (Mn 

2p) / 

I(C Is) 

mm 

fit) 


300mA/cm 2 

contemn 

TTfcMgH 

51I± (v) 


41A 


315 


10 


5 


642. 2 


0. 71 


0. 91 


41B 


315 


10 


5 


642. 0 


0. 83 


0. 97 


41C 


315 


20 


5 


641. 9 


1. 39 


0. 85 


4 ID 


315 


10 


5 


641. 8 


1. 03 


0. 96 


44C 


208 


5 


5 


641. 7 


0. 33 


0. 99 


4 ID 


149 


5 


5 


642. 3 


0. 46 


0. 92 


44E 


149 


10 


5 


642. 3 


i. 03 


1. 01 


44F 


208 


10 


5 


642. 3 


0. 76 


0. 95 


44G 


208 


10 


5 


642. 2 


0. 86 


1. 00 


47D 


208 


10 


2. 5 


642. 4 


0. 78 


0. 95 


47E 


208 


10 


2. 1 


642. 2 


0. 86 


0. 97 



2 p Ltcmmnm 

(642. 3 ± 0 . 1 e V) £ |r|— * 9 , CtlteMn (IV) 

LTl'So ^J£0ij4 1 C~4 4 L < 

T tl. 641. 8 ± 0 . leVtfe5 0 Lfc^oT, Mn 

Mn (IV) tMn (III) (DMikVtmO'M'fr fg 

[0311] 

IMN 1 A~ 4 1 Df4HMJ3 1 Alo J:!/ 3 0 C tl b^T, 

MnOli%O^L 

5o H»>J 3 0 C t mifem 3 0 C 4 1 Ai L 

v 1 — V' p m<Ds< y ^ 

— fe\Z{%ib s 1 Atli, MnO x ftlk t 

mmnm(Dm^m^\ 

[0312] 

1)U x.fc#®rgH4$JcDlk;6Mfi;V MS <b V ^oo{4^ (b ^T' 

&-5 (HMI4 1 A&mMM4 1 B i:it!|&£tL7cV') 0 MnOg^2§taT 

2fe\^tz.Ws'&<DWm 

Moffett— iScDPt^^f-^ VVKO^-C^ tig V\, 1 0**%(D 
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m n mmm& <t urn 25mVg ftM n o x n<D&n t 

^S^tlftV'# — LTV'^r £ ^/TtLTt^o 
bfclitflflLTk, MnO x < i~Z X £ l±feoTt)l 

[0313] 

H1&#ij4 1 A jo it/ 4 H»J4 1 DriSi®!*!; 

mm*<pfj:<-tz>£XKnm-x*hZ) 0 iDti^t^ift»tti^ 

< (3 0 %J£t_h 

DkmZ£5i^ Mn©|«M®<t5: ifcSltStLfcV'o 
fM<t6^MnO x M«L< *V'3S5ctfSj&t<5„ 

[0314] 

5M*%-efc5H5S^!j4 4 C £ 4 4 D <t COtbl&'Cfi 

, 3EiftifiSS:2 0 8*C^b 1 4 9‘CJcTtfSi:. JSH£®<Z>#tfca s a; < ftofcriA 
(l£'f L t $ il /«£ V ^ i Ir /T L /c (il 1) „ ;©l^?rMn 1 

0 fii%©MI, 4 4 E ( 1 4 9 °C) <t 4 4 G ( 2 0 8 °C) Tffll® 

L/c 0 r (7) 2o(D|lM#!j{il : L< Sft5#®C&1>^ »j44Et'30%^ 
ofca* % i Cfcofco 

wXKDUiKfio i s©xps^F;n:£5:i^-et5 0 
[0315] 

:OXPS7-^^^ MMM4 4EOEif/MtOKMnO 4»SdSi«< 

ft 5 1 mm * {£#a=i- a #® £ bm t-t- 

o lifN 4 (5 3 3. 2 e V) ^WT-SO 1 st"-^©^ 

itfiHWlU 4D[afc-*Tfi5a»fc:{£i' 0 Lfc^ot, 3Elfei&a?)&S/&»& !9 <£< T 
<b (14 9 °C) . ft 

^tUi^44*/L'&«U MnO 
x^tSc^ii^|^fco-C^^|4^fi|IW!l4 4Di«9[g<ft5 0 £ (C|0£#!| 4 7 

D coo l sXPS74^ Y^bm&-rz>b, 

tititi, #®?S'l4^J^Ki-'5 0 1 s ft§ 0 
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[ 0316 ] 

(MMM3 o c kMt&W4 7DWti) 0 Lfl»U #®?S 
mRbi.xnhnzmm&mtem—’eibZo l/c^ 

O T , (D 4 It ffjSKffc ©SISIfK *P THyJ n m ■ i~^< £ t? fe 5 „ 

[0317] 

mm; Ltzmmm 4 4 e l/chmj 2 3 a t iwi 

HJSffil4 4Efi*iS©3EJjim®l 4 9‘C’C, 
MnlOlil 43 i 5 SS%T'IiM rjxb 

(oqmt&W -et, 4;“#'yfi^MnO x 

£ n^-r 5 * 5 xh 5 C 

[0318] 

(tEi2 5 4m2/g) 

Jfc^ «t MnO 

1 offif<z>^“— -efe5„ >9. iii)Di»MnO x 

0^ife^ii5fe5+4>*^®9[^ s *V'<7)-e % MnO x CDm^^#< LTtiWI 

1:1 i: O TtSiWi* ?> fc e Lfc^oT, «t 9 v\ ?L 

— MnO x ©ii^^#<, ?£'l4Mn O x 1t<D 

[0319] 

Z.<D&Mk<DtiMteMHM1&W&&l 2KHEt*o KETJENBLACK (S&fg 

7K-C'^fefc 0 BLACKPEARLS (Mc®4!) D->zfMX#m& t> o 
<DX\ ^7 — =t 9 f-Tk-e^/Co Mn/CM10% 
«t *9 fcitlV'iJ-i'TVWZira:. 

KMn O 4 5riDx./c 0 ^TOfy^SrAt) PlfiitiKMnO 4 
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[i*l 12] 






m mm 


t) — y 

VW. 


Mn (wt. %) 


A n r&Jg t 
CO 


fifi (g) 


(%) 


35A 


KETJENBLACK (R) 


10 


208 


400 


82 


35B 


KETJENBLACK (R) 


L0 


315 


440 


88 


36A 


KETJENBLACK (R) 


15 


208 


530 


94 


36B 


KETJENBLACK (R) 


15 


315 


510 


92 


37A 


KETJENBLACK (R) 


20 


208 


600 


93 


37B 


KETJENBLACK (R) 


20 


315 


660 


94 


38A 


BLACKPEARLS (R) 


10 


208 


490 


98 


38B 


BLACKPEARLS (R) 


10 


315 


500 


99 


39A 


BLACKPEARLS (R) 


15 


208 


570 


97 


39B 


BLACKPEARLS (R) 


15 


315 


570 


98 


40A 


BLACKPEARLS (R) 


20 


208 


610 


96 


40B 


BLACKPEARLS (R) 


20 


315 


630 


98 



1 2 ('IgS^Sc Ll^iJIllJ^ T'MjjfE (co — current) 

’C&LSI Lfc 0 ^rt y (DjiEJj f i 5 . 6 3 k g/cm 2 (8 0 p s i) tfe 1 ) 

, XMZ 1 5 0~2 5 Om 1 /ft<D'M&X*'-£'M Lfc 0 

[0 3 2 0] 

Mn O x ^ ±$tmW(V 

mmmmnm^mc 0 m3 7 40^3 s^#— 

MnM^l 0~2 0lt%Tfi^^f:it, BET 
5 0~6 0 0m 2 /g®» — A(;i L tlf&M 

T\ — #>«itMnO x as 

U , ii*D (Dffl&to X Tm&&Zk *btcb-tb(Db M$l ZtiZo 
m 13] 
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Rl 3. XPS A — A 





»6Sft«A 

pfijs (°c) 


Mn (wt. %) 


Mn2p 3/2 

*/v4— (eV) 


I (Mn 2p) / 
I (C Is) 

(33MK) 


35A 


208 


10 


1. r. * 


0. 052 


35B 


315 


10 


641. 6 


0. 143 


36A 


208 


15 


642.8 


0. 229 


36B 


315 


15 


644. 1 


0. 257 


37A 


208 


20 


1. r. * 


0. 061 


37B 


315 


to 

o 


643. 2 


0. 330 


38A 


208 


10 


644. 5 


0. 052 


38 


315 


10 


1. r. * 


0. 000 


39A 


208 


15 


643. 1 


0. 269 


39B 


315 


15 


642. 6 


0. 141 


40A 


208 


20 


n. a. 


n. a. 


40B 


315 


20 


642.2 


0. 244 



* I . r . 



m3 9*iJ;tfl2|4 OttMnO x ffi<D^fiS[ (X P S I (Mn) / I (C)Jfc3fi 
m<D9HklZ£Z>) KETJENBLACK (039) *5«t 

O'BLACKPEARLS (M^HI) (04 0) n «t tfPg 

A *9 PiaSoia^c^ LTJtt£Lfckcr>T*£>5 0 

&n<D&ftt&&Ay num<vM$kt 

(Ke r k h o f ) !) ^ (Mo u 1 i j n) WXP S^-aA' 

MtSlittXPS I (Mn) / I (C) Jt3fi^S{ieffl-e# < t5o 



[0 3 2 1 ] 

1 5°cm MntWil^LTXPS I 
(Mn) / I (C) A^P® 

M 2 0 8 Wit 2mM<D1f>7;l'<DfaMl'Z#&lzmteZo KETJENBLAC 
K (M^tf) A 9 P iSLEti 2 0 8°COXP S (Sfi 3 1 5 °C =fc 9 t'tSV ' 

AK —X. BLACKP EARLS (S^SiEO fefcX'tefrte «9 S5V\ ^tlb(D 

#-a?>is #<Dik¥Rj&t*/i''7*v 'y-*mi±nm mt^nb<D^ 

£tf^LTI' 3 0 roli^jltS’brottMn 
2p 3 /2fep I ^-« ®12) (DX PSf-^t'fc5 0 mm&]40 
B N 3 9 B N *5iT^3 6 Aft ¥##lZ'J>&<ny->7 , /l''V<Dfr, ^ 
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Mn (IV) IMJ3 5 (I I 

Wlte> titcteMn (IV) 9Si 

l/'Mn O x $)(D7:'foZ> 0 0 

[0 3 2 2] 

Mn o x/cnmmmtD 

mi tis 

0>ttini&£ttift2 0 O'CfciffiJIKLfctfS, 

tttoifiv 'i^ra#g u ^mAu 

ti<totir, $kK*i>±#i&££#®H-3 (A 1 ) piasttttjpaffij; v b 

*L<ifi5V') o 2 00145 f V ^5 r <!r t i o t , MnO x 

ttte-rz>z.k&T*zit 0 
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m i4. 



■y-'y-f/V 


Mn (wt.%) 


(4 


AQr&Jf 
c f> 


(g/hr) 


105A 


10%, 1% Ag 


SHAWINIGAN 
BLACK (R) 


400 


590 


103B 


10% Mn 


SHAWINIGAN 
BLACK (R) 


400 


560 


104 A 


10% Mn 


SHAWINIGAN 
BLACK (R) 


600 


700 


103A 


5% Mn 


SHAWINIGAN 
BLACK (R) 


400 


570 


103C 


5% Mn 


SHAWINIGAN 
BLACK (R) 


600 


680 


104B 


15% Mn 


SHAWINIGAN 
BLACK (R) 


600 


560 


104C 


20% Mn 


SHAWINIGAN 
BLACK (R) 


600 


648 


106A 


10%, 1% Ag 


/777^ h 
it VULCAN (R) 


400 


300 


106B 


I 10%, 1% Ag 

i 


Vyy 7 'f h 
it VULCAN (R) 


600 


260 


105B 


10% Mn 


77?7-< V 
it VULCAN (R) 


400 


225 


105C 


10% Mn 


if 7 y 7 'i V 

it VULCAN (R) 


600 


195 


108A 


10%, 1% Ag 


J y s/ K : 


400 


900 


108B 


10%, 1% Ag 


/ ]) y b 


600 


600 


106C 


10% Mn 


y V y b 


400 


200 


114C 


10% Mn 


PWA 


600 


517 


107B 


1U%, 1% Ag 


PWA 


400 


975 


107C 


10%, 1% Ag 


PWA 


600 


200 


107A 


10% Mn 


PWA 


400 


700 


1 15A 


10% Mn 


PWA 


600 


210 


19A 


10% Mn 


PWA 


400 





il 4 <£ 5 S^^rjibtrt' <5Mn O x / 

e> ^ <7) is; ttj * sm s vmt-t 5 - n ^ mm o mm & ffl & k *5 tt 

SHAWINIGAN BLACK (S»FS«0 ©80m 
2/gi)^BLACKPEARLS (3&i53!D fcitFKET J ENB LACK 

&mmm) <01 4 0 om 2 /goffii(-Mo 
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< Mte v , s haw i n i g 

AN BLACK (3£»jfrg[) ^55nm, BLACKPEARLS (&&$}& 
) fcil/KETJENBLACK (gftj&ffi) ^4 0 0 nm, 7 ]) y Y SA- 
3*5j;tfPWAtfS2 2 5: 7 n^-CfcSo 
[0 3 2 3] 

feS - £: >9 $ 5 

[£15] 



■115. U-$m £ A 



-*}->-• TV u 


fflfiic 


t) — A > 

££f # 


AniSJg 
(° F) 


±mm 

(g/hr) 


(m 

/g) 


135 A 


10% MnO, 


PWA 


400 


276 


300 


135B 


5% MnO, 


PWA 


400 


645 


386 


135C 


10% MnO-, 


PWA 


375 


639 


455 


136A 


5% Mn0 2 


PWA 


375 


501 


490 


136B 


10% MnO, 


PWA 


350 


675 


400 


136C 


5% MnO, 


PWA 


350 


780 


380 


137A 


10% Mn0 2 


PWA 


300 


648 


380 


137B 


5% Mn0 2 


PWA 


300 


324 


370 


161 A 


10% MnO, 


PWA 


375 


- 


220 


161B 


10% Mn0 2 


PWA 


300 


- 


300 



MnO x /C»iiraWtIlLfc 0 *®d50mg/cm 2(0 
X C — 3 5frbt£ : b 7? A^Uc® LT2 Omg / cm 2 L/c 0 

— :y^/P7 '7'>a0i«n — ^ 7 N©KOHl^ftib* < fct;^t#|:, * 

MJ±, 

[0 3 2 4] 

HI 4 i^b'J;OT4 2 fit wix $><£>;&— B E Tgjii« 

(H£aSH<z>4Sfflrt'C) w £ 3r^LTV>5 0 r*Ui x 1*3 

Mr«i(j:Mno x iiiaoTii^-a'5ii\ 

^bMnOx tgttU rtlfP?LI»SrjpJfflb*V>«5C^W* 

t>tb6o £(bd, rtL^CQ^A 7 — 7f3fcofcdLTt> 
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M-fzvtemm-vfoZo 

[0 3 2 5] 

|43l:KETJENBLACK (SifSI) 
X— 7}?vfI{$:±(D®®^^}c:oV^T, 044HBLACKPEARLS 
H) 045CSHAWINIGAN ML 

ACKfiffl, / V y h&ifi±&J:UtPWA#—tf^m{fc±fatbmX'fcX^X;i' 

x. mv&xm w}—co pg m^L^^kw xm^z ms.ik*m& £ w-r & x ^ x>v& & 

k&^LXl'Zo KETJENBLACK UVf±.<D—'M<D 

X'sX)P^, £n£<D&l't><Dlt. jg«j)fcf5ia(-^V'T«(D+)-^ 

^3 7 AXfo <0 , MMtft%alB^iol'XlZX>X;P3 5 BX&Z (04 3) 0 B 
LACKP EARLS X~ X'/UWZXD— 'tM<DX '^X ^ ^ 

\&9>fii^M\^^'X\ZX>X/P4 0 Btfc 9 . M 
*^1613 (- 4b' V >T fi ^ ^/L4 0 A XhZ) (04 3) 0 ® 4 5 Lfc^'— ^ 

N / y 'y h#— ;x4b cfctFPWA#— 7j? SHAW 
I N I GAN ML ACK^UWZtltcmmf&mzlk^X. ^m^(Dm^(D 

t ^fa^ 0 
[0 3 2 6] 

r.i'S-Pf mm% (Ml 5) ^^'XtDmmz, PWA#-4^it{£±k:4btf-5M 
nO x /C»Wl(;|^l^tfc 0 @4 6(OMtMtilLfc 
MnO x /PWAll 0 |®io/u 7 Mi, fo 5 E6#it^Srj@x.fe ir r Zxm 

LG^o MnO x WUcttl 

i 9 i°c (3 7 5° f) 

o -Si 9 1°C (3 7 5° F) ¥hb(Dt3.f%{C$3\,'X b 

< xt>nz 0 Mno x i omA%<Dm%<D\z?m&X:mmmtfX : £ 
m^mn-tz & v , ftmm&fflmTzxttimmmjtiznz 
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O 

[0 3 2 7] 

o 

[0 3 2 8] 

0 4 7 {ciTF't'J: o l o < 

&</\> iaS±#{Cj;oT^ffi|#^S 1 5 0 m 2 /g lOmAt'O 

mumntc^tc 3 omvtfes. 

(&#L&^<7)T\ |§RjL 

Tt'5 f>W ^ cf 3 -C(Dfei!i:15g#^*/jN(c-f SfcabK., SfiJA -5 £ 

[0 3 2 9] 

0 4 8 jo Jlt/0 4 

lttLttit^®7 P ny h^(DitV^>7feV^{5^\ Lfc/S 

UJSot, Jf<DJ¥£ iX— 

(7)fe^o Pal V & tb 3 o £**©&&&# 6 fc 

(04 9<D^-:7oi/M0l£cfcoT;^£*L-CV'£ 

Zb (m<oW-£&MlX\'tZ>) Wu 

z&titetfx <D&mz X O T$|JP1 StfJtttBK: £ o T^TS £ * 

V&Z o 

[0 3 3 0] 

r jxbco^'— 3 5CjoJ:r>'l 3 7C^7lt>\ to 
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ft o 0 5O*3it;0 5 

^iHEtJfctfcLTV'So t^/H6 1A (fy/yn 3 5C0te^:) <D®fvfb 

6 1 B (fy^H 3 7AOfe*) t Pit, 

2 5 0 V' < O/)>C0fft(;LfL btl& 

.fcpfc, mm&7F 

iSLT V'S^t>Ltb*V' 0 ttj&lJ-^A'l 6 lAWgffifi±It/<yf J:HfS 
*S2T?/J'£<, aii»LfcJ: t> k*£ftit<A^£>3 0 

y->y/Ul 3 5C^J;^1 3 7Acti) t>f5 £ A/ if 2 fit© if >T Xt'fe 
Sr t^U-CV>5 0 2fa<DMfc; X/ls<D&j&ffii>S1ftl 0%'Jr 

[0 3 3 1 ] 

&js - s^«?fe s /c «$&$•«?&£> fct&cojfx ?st£js nt?*(D 
temRj&\tn&&ibV) ^ «asgtt<&teaBfcfc5£f «„ stti^wicfigi 
ti^ c m*&mi*i&MmL^<ntfx<D&W}&m-ts p&t^, 
mUtti%'mt-tZ)- t £&6itL&;^, WMW&T'^ Xfrb r^msj ( 

weeping) CL t £|3£lk1~5 0 

*1tte®&<D3bZm7k&mit£^xfflW'tZZk&-V%Z 0 #<<e>$§£\ ?gf£Jl 
(iil^TEFLON (£»M0 1)L<lif7ny (TEFRON) ^llf; 

vmof&kmt'htu*. WTKttStttta^lS^jK'SJ&S^^StiSrSb 

#J;U2\ PEMMlftttt, 7&14S&N 
AF I ON (£fti3ffl) fcaSRfllg-CfcSo ?£'|4Jii«7k 

tte i «$«<£> p^ <Dm&n t Lti<o 

[0 3 3 2] 
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ts„ t-fx^i)2 5 ^ y «j>s 

^JT?fot) % It 2 5 5 y-^TOJ, 

^cSr*)£#tt5„ #J;Lte\ -f yya/NV— 

[0 3 3 3] 

'>y d; 5 ^^bfc 0 

&TEFRON (g®i8|«0 V&Ui 5 : 1 ©MJfct-JS'g' U »'W7 7“ 
TVl-'fc: 0 ^;*-— A' c H^ffcbfc 0 (i 2 0 ~ 4 0fii%C0@f^/() i ^^oTV , ‘ 

fc 0 — ^o-Y y T'n/V — ywiftc^ffc Istc^r? a ^ 

o ro®J©@ffmjf»iii o ~ 4 0ii%l:|lLfc o 

[0 3 3 4] 

if cdj? £ ^ J: U^fiPittj if 

ioT$ij^i-6r i^s-e#5 0 mmj&'ptDimm-f mm, 

HM-f 5 TiffiJf <n%nm ffl-f 5rims 0 
[0 3 3 5] 

«®©R/£iI£ttteg£©JBi5fc, J: J: o T®J^ Rji 5 d\ £ 

^LTJS«J¥£. jf(D|a^J:t>']i(D?L»^®HLT, iliil©!^© 
so®# i w«jti(D$ijpg^^ c So js »j? $ tiis t 3 izmt$i-zffi3z(Dmm& x x? 

ttS©?L|«sp*5 «t tWSS^pJii cn ib 

■t s 2mg / cm2 c 20mg/ cm2 1?R1 |j | J 

1“5o / 

[0 3 3 6] 

^ J: O T # P) tb 5 ^ ttM * S Ji <£>^ > L fc is o xm * 
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toj $ titzW-^ ' m <& i- e 

[0 3 3 7] 

± * 5riPt § ft ft t flfc©BS7K14*&^Sr-&tP^r ^ ^ 

SrfE&u TOJLfci^mp 

L/c 0 p v>— «9 i:SU JgOJ? 

[0 3 3 8] 

SfgJP:, 

S 0 r CD#';*. feiSt®® te N *€r£>±[£&0>®ifc:3 
^-^PPJSOb^TLSCo^ittfeS^fejfcSo 0 

^ d il$i s^^ny, fHli3oo^nyt-fc5o /# 

z<djw 

£&>£>& Z>o wOjgfiJS&jRj 30^n ^T'fcSo 

[0 3 3 9] 

Tr'#So ® m*t£ 

2^£*lTV'S 0 — 

*T\ 2 Omg/cm 2©ffitt«^ 

#f^^v'T##L7c 0 y^cistMffiiiiwaor, 

— iS<Z)^7^ Lfc 0 ‘^.^ X ¥'V(D 5mg / cm2 ( J;i2mg / c m 2 

g/cmScDjlj; «9 t>tt|gdS<SV' 0 hfr 

bfS-etSrttfeSo L^t, 5mg/cm20|gffl| 

iifi, m<om&tmwibfm<ommm&t>m±\.x\<'z>*L)b s 4 m<Dtfn&wi- 
5$£&<DHr%tM klt^X, fri*falzg^‘p(D‘t£G£rt$4g;\/'fdlf'Vfc>& 0 Lfe^ot 
, ztlb 2o©SOtttgf4|Rl^-efeSo 
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<£ 5 ^ -S©MnO X /Ctt 

snfJi^McD®3g. 

t^ct, tti'So mra\ 

t~s^&s^-0#p B ^®®{c:j;st><Dx\ L/ttfSoT, s&s#« £«£<*>*£ 

MnO x /PWAtyy;W^M®lt, 

Sfc&lcfi^lR&nitfV'S^j* — ^Sr^iKaK - £ MIT 

[0 3 4 0] 

2_. Ni CoO x XlJIffiSMMM 

So BftfS®ctt]^Sfe3f?<D«^3g7cttt itib 

&V\ V^ < 0^)><D SI^SHb^V'T^'T'AN i O : 

CoO (1 : 2) %nm<OlZ)to\zmAj1£ 0 

[0 3 4 1 ] 

x'g’|g'i4fl:®M^(Z)-^^ @£H;$£H ('fe/u^®) 

^MHc£oT*£*U *-!>© tmt>t bS D ^777 

-f h^-^yar^77^T?-^yj; 9 fciftiSSfcW^os^^etife-fb^ffieL 

'tt^fcSo N i O : C o iiS\ t£^7)?£tt^St-h<0i£S£^ 

ct O T # <b ft 5 o :©^ft T^o fcfcfej® ej! £ Jfctfrf- S fc «> L fc D 
[0 3 4 2] 

^J^UTTEFRON 
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[0 3 4 3] 

mmzmm 

i (N0 3 ) 2 6H 2 0 jo 

il/Co (NO 3 ) 2 6H 2 0 NiO:CoOOJtttl: 

2 t L fc 0 
[0 3 4 4] 

77 — 1 3 0 0 t y >V$o 

LTliMLfCo # — 10-2 0fii%©N iO-Co 

o&WM’t&tiibitZ.y'yft l 3 y'Tv^jo cfOWb 

5 Lfc 0 rtLibcD 

tu.«^^3 o o°c^fc«4 o orr'Mb-raSF$nfcMra^-^^bfc 



[0 3 4 5] 

i ^-^7kT'#^ufc[^ c- y>r>v%> bmmw-z 

0 0 °C~ 6 0 0°C(Dt5fflcD?£^-T:'MSLfc o 
[0 3 4 6] 

(Ag) Sr^ALfc 

o Ltl< 3. 

i~8o mmvoxmkZtt o 

[0 3 4 7] 

N i O : C o MtiOlZ*? V — ~ 

r. £ ^iovih-^Cv^a^ 
tco nmftXxfflkmkm&mfrtbftZo tfx&mkmn. iocm2©i» 

3 0 0 kg/cm2, 30 0 °CX'X UX L/c 5 0 m g / c m 2(7)7 70^11 
fz-fv yffrbte&o TSttJffi, — o :/&ig77 — ?$>-& 3 
: 1 Omg/cm 2 #^i£ffcS jo J;lW3M4 
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iliNi^r>ai|:3 00kg/cm2 L/c 0 

AroWTKttKOH^M^-etTofCo tSgL/cffifpSH^ 

Zn/ZnOlllfti UTiifflLfCo 
[0 3 4 8] 

6Lte, M&5frfeMl/>':7Vl^amfX, (d 9 o ) joit/XRDKflfT'— ifc 
L/c fc°-^y x h LTfe3 0 
[*1 6] 



St 1 6 . Nio-CoO 



-y- > 7 ' 

/U 


fans. 


&& CO 
/« 
(lpm) 


Mmn 

(m 

/g) 


XRD COt“— ^ 


PSD dt> 0 

(pm) 


056064A 


1 0%N iCoO x /fl— f/ '/ 


300/5 


27. 0 


NiCo 2 0 4 


2 


087064B 


20%NiCo0 x /»-t."/' 


300/5 


42. 0 


NiCo 2 0 4 


2 


056066B 


NiCoO x 


400/5 


3. 0 


NiCo 2 0., 


11.4 


056067A 


20%NiCo0„/»-*L 


300/5 


31.0 


NiConO,, 


3. 0 


056067B 


20%NiCo0,/'i)-*" 2 


400/5 


36. 0 


NiCo 2 0^ 


2. 7 


105006A 


NiCoO, 


400/5 


4.9 


NiCo 2 0 4 


11.6 


105006B 


NiCoO x 


500/5 


9. 7 


N i Co 2 0 4 


7. 5 


105006C 


NiCo0 x 


600/5 


10. 7 


NiC^O.!, Nio 


4.0 


109022A_ 


NiCoO x 


500/5 


24. 2 


NiCo 2 0 4 


t “ 


~ 109022B 


NiCoO x 


600/5 


11. 5 


NiCo 2 °i 




109028A 


NiCoO x 


600/45 


29. 3 


NiCo 2 0 4 


4.8 


109035A : 


l%Ag/NiCo() K 


800/45 


7. 0 


NiCn,0 4 , Ag, CoNi0 2 


5.2 


109031A 


10%Ag/NiCo0, 


800/45 


6. 5 


NiCoA, Ag, CoNi0 2 


4.7 


109032A 


50%Ag/NiCo0, 


800/45 ^ 


2.9 


NiCo 2 0 4 , Ag, CoNiO, 


5.5 


109033A 


80%Ag/NiCo0, 


800/45 


2.4 


NiCosO^, Ag 


3.4 


056 107 A 


NlCoO x 


600/45 


28. 8 


NiCoA 


5.4 


056108A 


NiCoO, 


675/45 


17. 8 


NiCoA 


5. 3 


056109A 


NiCo0 x 


750/45 


11. 9 


NiCoA 


5.5 


0561 10A 


NiCo0 x 


600/20 


23. 6 


NiCo 2 0 4 , Nio 


4.9 



fy/^0 5 6 0 6 4A, 0 8 7 0 6 4 B v 056067 A, 056067B 
fi^T/7 — ^Ljilcfej^^tL'CV^^l'efco/Co l/l/^/K) 5 6 0 6 6 Altffi 

ca- 7 Mcig^/;@swiiit'fcof; 0 mm &, 

Mi, l fctsfai i , i05fe^M^)ii'ef^ o /digs 

mm-cp^l/co m s 3 nnwtMmnftm&B&TF-fc 
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36SSfe*a5c^*3V>T*feWfiJ*tttBSr^LTV'5w^e)n5o ^ICiStolO 

*mm<D N i O : C o 

i±5 c 

[0 3 4 9] 

(s<-±^ h-es-r) 

lc:o^Tf?ff-#Lfcktf)£E] 5 5 (d^*r o HI 5 5 

-'gm&mmmmowimn.ifrm (voitai 

c efficiency) 5riS~f~o 
[0 3 5 0] 

^mm<D N i O : CoOiS 
m%(Dm^tc‘\^MK iot : oiit^o fci® oaiii$ ^ n< , 1 
0-20 mA/ cm2 <7)^®JM«^gig[aJC:k'^T 6 5 %d> b 6 2 %OK*? 

5 5 %^r^x.5Sb 
ilS6 0%£rj®*.frV'<£>-C* 

[0 3 5 1 ] 

r y — — $ lb 'B’fgttttHto 

Ift-C O ^7^'MH- -CfT o fc 0 

0 5 0 0 6 A~ 1 0 5 0 0 6 C y h }Cf^ 

ofc 0 <b^J;o-Cii^D$-ti:fc 0 r. 

JlbOttity^OXRD^^ WWiMftStB, N i OtB^S6 0 0 

°C-efto fcMS 1 0 5 0 0 6 C4 , [i#^'t'5 - £ £r^ Lfc 0 
[0 3 5 2] 

SffiSrtt^e>_b3£©«t5[-b-Cf^O, 3ow«|io 

V't^-7i;i/0^PyKfc„ ^-^^yUgfi^/w^E (IfimV) 

(WimA/cm 2 ) ©^77^5 „ TVl^ E £ g£|f[£-C 

ayj£uytmai«ffi^M-rfeSo ms 60^- 7i/H2id»b^.btLS«t5^s if-v 
7VH 05006ccoypy 2 0<DjSi^<D{|g#4£tf:$?LT*t/h£ 




1# m 2003-527735 (P2003-527735A) 



(125) 

< s rtuii <0 L^u ili 0 5 0 0 6 

[0 3 5 3] 

1 0 5 0 0 6AJ:H 1 0 5 0 0 6 BCD 13: ? V 5 CO ft 1 0 5 0 0 

±3zliLfc <£ 5 V'< (btf^A g 1 0 9 0 3 3 A~ 1 0 9 0 3 5 Afciffi. 

^A ,tc 0 Ag^fii±lli%~8 fifiMt{±8 0 0 

°CX» !t®f£j^Lfc 0 C*L<b<7)A g 

(1 0 9 0 2 8 A) 2 9mV g^bAg 8 0 JBi% ( 1 0 9 0 3 3 A) 
©D2m 2 /g^<t#MLfc 0 XPSf?it;'iiitIl 0 9 0 2 8AON i :Co 
it^ 3 5:6 5 Xh 5 X t L/c 0 MM 1 0 9 0 3 1 Ate XXf 1 0 9 0 3 2 A 
*P(D N i : Co : A g CDktnX P S ^ <fc o X^tl^tl 3 5:61: l:Jb'i;l74 5 
: 5 2 : 3 Xfo & $ fif~ o 

[0 3 5 4] 

Ctl^cOA g £r K— 5 7 MM 1 0 

9 0 3 2 Lfc^\ 

ifi V n J: 5 X fo <0 % ( c a g n & cttttl i- is 6 IS Oji v > £ b b 

-Tifimv^Vb L^L, ^6©Ag^ K-^Lfcilli^i:i©*OT 

(DXh^b Do 
[0 3 5 5] 

ttIfy/^0 5 6 1 0 7A, 056108 A, 0 5 6 1 0 9Alt =t>9^;t 

=>rt!)7^ 

(£f0 ^d{£oT®BtLfco 0 5 6 1 0 7 A^b 0 5 6 1 0 9 A^ 

EI5 8(^1- £ Mb Sffi 

, Lfc^ot^p «t *9 av'ttni-c&s 
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w kZMM-TZo 

[0 3 5 6] 

in 5 mos 6 i i 

IfcW&'y’ftVO 5 6 11 0AI4 0 5 6 1 0 7 A t IrJ CM 
Jt-C\ ffiL2 5 1 p nKDfgV^A' V T^f^?5fc-e^3tLfc 0 ftgj&O 5 6 11 0A<D 
5 6 1 0 7 V &&fc-?fc 0 

0 5 6 1 1 0 A£ffcBH-£jS3EafEj£W:0 5 6 1 0 7 

£/c«0 5 6 1 0 7 

«t 5 l^^CSo 
[0 3 5 7] 

r<T)|i£MX5 7cfe(^ 8 B B 0 ttWfeo/c^i: i 9^^t^<, rti 
^)2oOtt;i©XRD7D y h£Jt®5L7c 0 ftfej^O 5 6 1 1 0 AOXRDA^ 
Stit—yfr/l' (N i O) t0tfS#flELfc„ ffoi& 0 5 6 1 0 7AiCSlft 
=-y*r;V (N i O) fB (2#^E L&^ofco 1 0 5 0 0 6 C s' ^A'GD ^bb 
S ffiO»±oT, a^Oftb^-e&oyto Lfc^oT, 

mm 5 6 1 1 o Azm&v&E.mw-'gmmmb i^xm/^tc 

[0 3 5 8] 

±lB”CSHftLfc «fc 5 

(Dmm-vfo&o g e 6 ^ - 

5H 1 X@T'fe6o 

o fU(-> AB3 5Tt'f$^5f7oy^lLfc ( 

3 5Si%) T^z^U^-fy '>^^r^Px.TiS^LfCo ^ 2 ffittl© 

^liPTFE-e^$tl5«TEFRON (S»j£8Q ^ ^ 

iotll Lfc 0 56110 

ASrffiffl LtcfiK i»i— fCfeofe 

o 



[0 3 5 9] 
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0 6 0 fi 0 6 O^&btb 

5 <fc 5 P T F E 2 0 m A/ cm 2 ^ ±ay £ % 

, &%m5Km&x-mbfrfttfx&W}<DWimi3bZo wmuz 

=t •SHUFfcl 2W&Bbl'f?£^' i 0 ^ =k oT 

> PTFE®i©^fefP5^06 O^LfcAB 3 5 T H® t £bt£ LTi >9 
{£v '$bm \ZL £ -a: S r t $ ti 5 o 

[0 3 6 0] 

PTFE^'l' 7<DWt%n&<D&M&*+ft'V fife o T % , b Sr^-T ^ 

ifrffclfcKliSA/^o 1 0 va.A/ cm 2 ^ 

/lo®Ett3 0 ~ 3 51?->r ££^Lfc 0 r<7)^n-fc: 

[0 3 6 1 ] 

®H£r $ P- 1£ 5 m A/ cm 2 (D%m./WLmMMX'^4 9 /Pil^ Lfco *$?»<}> 

*>-?«: ft v\, 

[0 3 6 2] 

§rL<i^Lfc®l, 4b'itF0 Dii© 

[0 3 6 3] 

D" -Y ^ ^h!)^ — (vol tametory) \ 

£n J tc^fom£m‘\k&<D\&T(DWM*wm ufc 0 0 6 3 ^ 

yioSfcifutf>Wl (&&) ; 0 0t-< (,£|£) ; 1 

o ?si''&<Dmzmmx*mmmw* -, ( v 0 1 t 

amograms) 

[0 3 6 4] 
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'iiK^ r (Dzhgkfcmmwz^z-z 
ftmmm. m^m-r) tsnz 0 

[0 3 6 5] 

[0 3 6 6] 

«toT*tif5r|g-CfeSr:tSrlliiEbTV'So X 

t ft^ssr i ~ y x ^ i: = h <Dm&mktonvft&*&iriitmm&m&5-x. 

6 0 — ®s^ * /h## * oiiroittt «fc s t © 

XfeSo 

O 'HrtH4dSfc5 0 ^Mw^’7 7 

ffl^fcT7Dyfel7tfi/y77y)' (3 5 Ii%) ^ 7707 ^ 1/777 

EFRON 

) '>— h&£fS&5#*®£i!cS3 r)rXfc 

55o 

[0 3 6 7] 

3, 

[0 3 6 8] 

^ISM{c:J:5flfe©||Jte^iSrWI#!L % l 7 tc^-r o 

^ifWiaotiit, J7n'//^W!i T** — *-C*Dft&Lfco £ 
T^H5S^J«^"7>jN 1 3 0 0 L-CDSMLfCo ^JSt5t»P t tfjlE#:£r 

*-7i<>«^^fPLTJPx N jtfj«£JfMLX 0 ^l 7lifffit5P t ffjfE 

#<Dmm, ^y/^/x &&?&&, fcxo'tuM^xop tois^g 
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o 

17] 

jin. m-&mx-pt/C'<vy—(o3>w 



35SS0if 


Pt mW-Vf 


Pt. (wt. %) 




*tJ 7V'A 


P27B 


Pt (NH :i ) , (NOj) 2 


20 


400 




P31B 


Pt (NH,),(N0-,), 


20 


700 




P3 1 C 


Pt (NII,) ,(N0 :t ) 2 


20 


500 




P32A 


Pt (NH n ) ., (N0 3 j 2 


20 


300 


?E% 


P32B 


Pt (NHj) 4 (N0 :i ) 2 


20 


200 


%.% 


P33B 


Pt (Nil,) ,, (N0 :1 ) 2 


20 


200 


Nn 


P33C 


Pt (NH-,),(N0,) 2 


20 


300 


n 2 


P36A 


Pt (NH,) , (NO,) 3 


20 


300 


N, 


P36B 


Pt (NH 2 ), (.N0 ;1 ) 2 


20 


300 


n 2 


P36C 


Pt (nh ? .),(no 3 ). 


20 


500 


n 2 


P37A 


Pt (NH S ) , (N0 3 ) 2 


20 


500 


n 2 


P37B 


Pt (NHj) , (N0 3 ) 2 


20 


500 


n 2 


P37C 


Pt (NH S ) , (NO,) 2 


20 


700 


n 2 


P37D 


Pt (NIP), (NO,) , 


20 


700 


n 2 


P37E 


Pt (NH r .) , (NO,) 2 


20 


700 


n 2 


P38A 


Pt (NH,),(N0 3 ) 2 


20 


500 


n 2 


P38B 


Pt (NH ;j ) , (N0 3 ) 2 


20 


500 




P39A 


Pt (NH,) , (NO,) 2 


20 


400 




P39B 


H,Pt (OH) f> 


JO 


400 




P40C 


H 2 Pt (OH) b 


10 


300 


x.%. 



T ^{± 1 ~ 2 VL rn(DmX'm.m 

fc 0 (jSj#*g) 0-^-y h/WD— 

[0 3 6 9] 

3r^#fLfc 0 eM6 4i:J):^to ^rt D 

v r#* t ^xmm-tZ) 1 1 . *®i 

iiilMf 2 0 0°C (2 2m V g ) {CJt^T 3 0 0 °C (89m 2 /g) -?«£ 
•5*#v\, Ld»U £*&&£££ S>fc4 0 0°C(c:±}f 
L^^ofc 0 y t#* £ b-cte/m-s it, 

5 0 0°CT'l 2 5m2/gi*L, £ £> K3£lfei&&«: 7 0 0 °C(C_htf § t Jfcffi 

<0 WL'P L/c 0 
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[0 3 7 0] 

• £^£3^ y 3 0 Ot^±©IMgli*ffii 

[0 3 7 1 ] 

V TtfxbLX£j£l,1t1fomz)£'<X-*:%\t\ 

• ^*£3^ V TJfxt L Tffflt6h tMS5 0 0 

[0 3 7 2] 

• te7uO;*7 — £ t> l/31)lTtfe5 0 

PS^W^tTo/c 0 XPS^^ h^©3oo±g^MMtt, 
^T^.^cL7cD-^-7“/P^colt^?rfTofCo P t 4 f 7 / 2 tftH 

-^OfcgfiP ; P t 4 f *tC 1 s »t- ^ (Dtk&m 

nP t ; N 1 1 

*ti- s o p^/p# «£ u e &m v ^ 

[0 3 7 3] 

£tow»!2M*K x'** h/pofsfiiu 

V^TlWlC-Tf'foSo X P Sfttir&fto tc£>\C, •tf->^VP&\ ffitotHNO 3^7? 

(9 9. 9%) ©‘H^T'V^LT 

PMLfCo 
[0 3 7 4] 

itO«j|IOXPS7^F;Hl AXIS HSi (Kratos Ana 

1 y t i c a 1 ) h yN^m^/P^r'— 8 0 e Vt A E = — fcX 

jftlf^cF'tirN ; E-/^D^'-h77L'^-!)^iili (A 1 K a = 1 4 8 6 . 7 e V, 

2 2 5 W) SrfflV'TlS»Lfco ftVT^ J r^'«Dm£J±JjlZl X 1 0 ~ 9 h/P (1 
h /P= 13 3. 3 P a) -e&ofco t°“^Of£:g£C Is = 2 8 4. 6 e VO 
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tttff Lt„ DlT^XPSt"-^, t 4f, 

C 1 s, O 1 s*5«ktfN 1 s hv'^^"</l'VmLrmMLfc 0 M 

h^&r#5mH;b — 75~ll75e Vcd 

HIfcfit©&£f±, 

> 7cOt°— ^^^yt^LTS'J^f+^b/Co p t 4 f t°— ^(D®^«P t 4 f 
7/2 fc°— ^ f 5/2 t°— 1 8 

[0 3 7 5] 

gl 81^)7 hLfei^u, 7 1. 2eV©Pt 4 f 7 / 2 gWb^“ 

(fy^/PP3A) T^'J^^ttfCo Pt 4 f <Z) 8 !JJ£ 

fit, t-^hwhm Pt 

(0) iftftl (t &£>■£> p t&JS) OPt 4 f t°— P S 

P t 4 f t 0> — 9 £: ft $>!<*; — Kc^'fr'S (curve fitting) tz.tf)\Z.\$i 
fflb/Co 

[^ 18] 



S18. Pt/C ?'— <D XPS -r— ^ 



■m&m 


Pt 4f 7/2 t°— :?fYl 
ffi(eV) 


I (Pt.4f) / (C Is) (fi 


I (N Is) /(C Is) (*B 


P3A* 


71. 2 


0. R82 


0. 028 (1.5 at. %) 


P27B 


71.2 (80%) 
72. 5 (20%) 


0. 305 


0. 000 


P31C 


71.4 


0. 481 


0. 020 (1. 0 at. %) 


P32A 


72. 1 (80%) 
73.2 (20%) 


0. 398 


0. 000 


P32B 


73.4 


0. 352 


0. 149 (5. 6 at. %) 


P33B 


73. 3 


0. 406 


0. 165 (7. 0 at. %) 


P37C 


71.8 


0. 489 


0. 009 (0. 4 at. %) 


P38A 


71.6 


0. 525 


0. 000 


P39A 


71. 7 


0. 327 


0.000 


P39B 


71.6 


0. 234 


0.022 (1. 1 at. %) 


P40C 


71.9 


: 0. 327 


0. 025 (1. 3 at. %) 






ti8i«t i (p t 4 f ) / 1 (c 1 s) 

-C#6o 3 A (2011%) £ P— 1(7) P t £ 





4# JS 2003-527735 (P2003-527735A) 



(132) 

ttLt I'SOf, I (Pt 4 f ) /I (C Is) 

ftfeit, o 0 °C 4 b'J;t 5 ^rti,J^iiT-PMbfc:’b< 7 ) N *3 

0 0*Cd3«tt^‘ttb£J(±'CSSISiLfet>©t|ZC®c-r-5^®aSr ; ti _ S 

[0 3 7 6 ] 

il8(:, XP I (N I s) / I ( 

C Is) &£Ttm*%’e<D&.%<OWtmWk8t&fi\2£’fZ 0 MMMP3A («& 

[0 3 7 7] 

MP2 7B(DPt Pt (0) 

flg^Mi-srsia (doublet) £<£fflT5fcttT'bL P t 4 f 

P t 4 f 7/2 t°— 

— 7 2. 5eV^|:Pt 4ft"“7Wl2OUWM5 0 IWPt 
4 f 7 ^P t (I I) ^l^lUC||0iSLTV^bTfTfc9 
, IliP2 7B-CttP tWimW<D&mP 

LTV'> -So Pt (II) ifktl©l2«Li^0lkM}±P t 4ft”“7ffi 
^^ft:C0^|2 0 %£:£#), tfc^otHftf!lP 2 7 B^OP t CD 2 0%£T'HP 
t ( 0 ) ^^©4 0 0 o CT'<Di®!i^^f±P t KrSKffcS: 

^(-fiP t ( 0 ) (TitTn-tiriT ^VTi: 

I1WP2 7B©ltMl (Pt 4 f ) / I (C Is) <7) 
fitfiTpISM^co^tt^bb^T 2ffiFW±(Sv\ Lj&»U HJfe^J P 2 7 B KiteMS^ 

[0 3 7 8 ] 

p #— *gl:^»tfcp t 

0 ifc^ot, pt (o) JtKtuoiSSftp tftWL&m&i.'tzz.k*' mnnmte 
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[0 3 7 9] 

v Lx$-vt l 

/c 0 P t 4 f 7/2 V^—7 1 . 2 e Vi t) 

’brfiVV^v'V hi^SrifiP P 0 #(- 

, (Pt 4f) /i (c is) itmmn, pt^?7 

— ScLTV'So IteiP3 8 Am S'J^(DiE5g$^f?ffii-5fc^(c:xp s##f 
^^•9 t1L/c 0 2o<D^$f<DJt®Ef4, X P S t°— i7figcD®tifcS^t4$r^L, 
XP SJ:b?i^(7)jtV^{i2%^-efcofc 0 
[0 3 8 0] 

065 mkM (P t (NH 3 ) 4 (N0 3 ) 2 tff -W^fe^bfc) Pt 4 
LT<D^#tt£*-r o Pt (0) 

fi, V 733* t LT, 4>ft< t 5 0 O'CtfSiftS'C&So 

7 0 0 o C(dJbtf-C^|^^:«[ni±L^V\ L/c^oT, Pt (NH 3 ) 4 (NO 3 
) 2wMVt : &%±'J5\^&.R1rz> t # % Tf^j 5 0 
^IP t®££j5Jt-*-50>fc+#0><fc 9tfe5 0 
[0 3 8 1 ] 

3 2 Bfc'itJ'III^P 3 3 B 

«Ixp S7X^ h/p-e&5o i:'tb©«I()*^2 0 0°ceM^bfc^ > 
H»!|P 3 2B|j:^t y 7 33 7^ t H»JP 3 3 Bte^-r U T#* £ 

lts^sheib ufc. pt (id 

(O 73. 2 e V{c.*3»ts t°~ ^ |OP t 4 f 

4 f 7 / 2 ^^'^“^ 7 5. 6 eVtll^ t (IV) ifcfcifcflg 

N ls^^c(C{i4 0 4. 2 e Vi: 4 0 6. 5 eVT't°- ^ 
&WL&£tis NO 2 i: N O 3 t <7>"C\ 
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[0 3 8 2] 

3 o o°c^±if 3 ( mmm p 3 2 a) a x < m'p 

i~6c lt^u pt (id mtvt 

|(DPtli^2 0%tfc6„ 

[0 3 8 3] 

xaiL/cj;?^ p t ? ? 

TMX'fcSo 0 6 6 bxtb^ I (P t 4 f ) /I 

(C Is) <7)(£#'[4£irfo — 3c-YVT#'Xt 

(pt 4f)/i (c is) 

>9 &&&P t (DftWl&n&o "SltAnX^It^ 
5 0 0°C^X±#$i4:5 <D 3c*?VTir*bLXQU£>£W^m<Dm3j7:\ Pt 

o "fliSQX^Jttf) 7 o 0°C3;X<7>_h#{iP t^ifc}^ 
0 0°CcD^PXSSX'PMbfc^W!jP 3 8 Atli, 
*<bi§ivDD&!t i (Pt 4 f ) / 1 (c 1 s) (D\m>WiWk-£foZ) 0 MMMP 
3 8AOltMl (Pt 4 f ) / I (C Is) 0 . 5 2 5 fif-^^/PP 3 A 
LfditJ: 'O x Lfl'U II^P3 8A 

—I?, t^/vp3ATiiDi. 5j^x%(Dxiie 

[0 3 8 4] 

Sll 8 {C#(tYdf-^^/KD2o(a N P t£l t 

tuil^ (H 2 P t (OH) 6 ) T'^LfCo IIiP3 9B)oJ;t;P4 0C©X 
PSfDll H4 0 cDffJlEf^ibP t ( 

0 ) mitvtMzn&tibbiz&mxfoz- 1 ^l-o^5 0 3 0 o°cx'ii$^ufc^ 

MfflP 4 0C(7)P tit 4 0 0°CX'M^LfcH»!jP 3 9 B t <0 

9&V'P t^W^-btcb-ts Pt (NH 3 ) 4 ( 

no 3 ) 2 £u.W£-<— ^CL fct^/Koxp sf - ? tMm#)Xhz> 0 :© 

mH 2 Pt (OH) 6 MftD>Pt (NH 3 ) 4 (NO 3 ) 
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mmm s# set 

[0 3 8 5] 

U/^U pt^7^ 
5o 

[0 3 8 6] 

TEMr-^d Ii4Jt5 0 0°C-e»fM^LytHW!jP 3 8AO^(D^ 
7A^f^X©W\ 0 0°C-CBfS^L/c|£3£$JP 3 1 Cldlt^ 

Tl : L< £*^LTV'5 0 r<£>H£lteP tMoXP St*— * ir — 

ifcu £asflfci8<*n 

o 

[0 3 8 7] 

p t / ciWot p EMWiiTifi i, 

fcH^MfiHWJP 3 7 C, P3 8A, P 3 9 A4oJ;t>'P 3 9 BT'fcSo 
[0 3 8 8] 

P t/Cttl^NAF I ON (g® 
fSS) /T/l^— 1/ # W&ffiL&l&'fc.o 
fi, 1 g 2 m 1 o i -yD/V-;Hci^L (38^**0111-5 

fc^C^ar^Tk-Clf fb Lfc|&) , 10ml <7>tf:AttfcNAF I ON (g&ft€Q 
(7k/ i -yuy<y — ■v > — 511*%) i£!l8iS$*gr;fc„. r<7M 

^(±2 : lOil/NAFION (g&j@$) IfcSrfcfckU * 

nafion (g&j&go tfv ^~(DmMm.m\z.M'o]htstMz.^ 

[0 3 8 9] 

SHAWINIGAN MLACK^TEFRONxv;^ 
a V (DuPont) ) 5~4 0lt% 

OTEFRON/^-jJ(yJt^j:5j:7 1:^7^!!: J:oTiiM$tL5o te 




a 2003-527735 (P2003-527735A) 



(136) 

fron o o°c~3 

5 0°C-nW®lt5 o rwiMittTEFRON (MMI) m<Dtf 

7 £V\ 

[0 3 9 0] 

mm& 9 o ~ i o t p t y? 

&^&jfi±lZ-7’' : 7'y-V'MX.i-Z) 0 ^Ot'iS^M^tNAFION (M:MI 
) i 5 5°c-c2 o ~ 3 owt5. m%(Diam'£mm<DmmL 

[0 3 9 1 ] 

MvJMCQ (Pt loading) (±0. 20±0. 0 1 m g / c m 

2 -e&ofc^ N ^x 

(DTkmmm (l$ft®) 0%©P t/CitTI5M(K£{£fflL-C, 0. 05mg/c 

[0 3 9 2] 

mmmr±y^v (mea s ) (mmj;$«-®i-5) n 

AF I ON (Mi£t4i) 1 1 2 (y—y— T’v-tyy'fft. (CG P r o c e 
ssing, Inc.)) (D P EMC0M{R|J(>1 2 0 0°C'e^7°U^ U l^NAF 

ion (mmo m^mm^b‘mm^xmw^ 0 measosm 
n$zi?;i'Cpx\ y 7 - #t^7 7 7^ hyy— h bm<Dmu?$(Dm^im5 o 
cm2, 5 o°C, te£m&%*^^tzX%l±(DKfctf7X''U'itz. 0 

[0 3 9 3] 

m 6 7 teg'teZ-fcm'kM (iF^^/PP 4 A4b'ctl>'P 5 A) 5 

JMStIh]— (Dgk{%xmuxmj£xtc^ MEAsW^l^^^yA (v o t a mo 
grams) <DZfu y b) <X>X> 

“^>7 7 7 71 fi^±(C2 

£(2^!b;^-r'fo5 

5o H400mA/cm2$:4i5^^ 

Ili6 0 0mA/cm 2 ^i 0 . 6 VtOME A<D'|4t£^ 5 0 %[b] 
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±L-CV'3 0 

[0394] 

i6 7!±, m^tzm±mw±m^ 

^or^flcWfc:J:‘3ie5V'«M®^S:^i"r.i:S:^bTV'5 0 

affitc^j”t-s««iE<D^#i4j6Sisv' ( rm&i r. 

£ £^-r o «$£$&£{£*]■■?■$ 

[0 3 9 5] 

m 6 8Ji0 6 7<D[6®i!ft^*®j&>£>©7*— — 7*/Hg*Cfc5„ ^ — 

r-*mmv$>z 0 vry &fct±*:<D—mttM&mffi’t-z 

tz tb [ifp^ <t < ij n%.m 

£$rf£&H 2 'Sfc^^^kil-r^r £tfS-e#5o 0 6 8|ii6 7t-®(: 

PJ 5 b<D-VfoZ> r <h ^LT 

V^o me>0 3o<D*i|fttt^-ClRlC^0fa^SrW-t-SffJ8ft 
±*C) -CfctK Sft*3l7n<7>iS“*«l**^i-5o L^U 
tt$JfE$&fi£tt±#) 3 OmA/ cm 2 
(D-fi^yy MT^5, 

^ LTl/'§o 
[0 3 9 6] 

X/A' i: Jfc-<3 

o ftxmffifDmmmmk&^tt&mvmmmmv sEM^?sit ^p^<d 

2 u m) $:ft5rt^LTV'. 5 0 
£ KJS#® coii^p Sr fc tz b To 
[0 3 9 7] 
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®6 t/cMs (p 1 2 oit%) * 

Pt-Co-C 

(fy^PBA) <kltt£bfc totfe^o b C m 2 foti <0 <D& 

m^<D P ta<Dlttos 6 A£Q i) 3{&'pt£\,'tik1&&W&\Z.&ft'tZo 

Sc U W bfc 3 <b i 

19 P t b b< — St-f* £ b £ tt^5o 

[0 3 9 8] 

0 7O(iftoWioiSiiI (fy^;yp7A) 0 b 

P fy^P7AI:0. 2 1mg 

/ c m 2 % (Dll® 0. llmg/cm^ CDH& 5P t 

#5o «»^SSiI<DP t Sc^s 

bfc^or, 

& 5 b <k & < p t ®^ N i~5>o 

[0 3 9 9] 

07 1 tt % ^fgBJ(79 2 0(D^^!UC0VNT, ±/P 

*LS<fc5fc:. Pt#^*©fgVN (io°/oPt/*“^y) ^JS^a# 

Jfctf>i*iV' (2 0%Pt/^-^y) b<vttt^xi&\s'mffi&J£*-$-z.Z> 0 b^b 
, b<Z)[ft|§UiP t(D^*$:0-^bTMbfc«11l:'#rv^b ( i:^@#i--<^ 
T'fcS 0 ■f-ftfr'b, P t$ftM<Dj&\,''V-'s’7MZ2fc<DAk1l%A&fcM btil$ 
ftTV'So bfl»U (STbfc«ffitt^ttfig|4^^5l5SW©«figttlit?#bn 
5 1~</Wb&5 (0 7 1 <k 0 6 7£Jt®H*:«I:) e Mol 0%P t/# — #'b 
(Dfy^;yftl(±2 0%P t/#~tf><Dft&mR<DV'szf/i'&imkmti:Z>o 
[0 4 0 0] 

0 7 2ii@7 1 ^CMEAt'TOO, l/^p 

S®tej®[j:ov'T, £ tcott 

®&&^bTJiftifeS$£Sti‘b p — t£$fc:/D-fe;* (m a 
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cro — diffusion process) t> 

p (io%pt/*^» -e 

(20%Pt/*-/fy) 

b(D(D'i5:<{z.'y7 h-tz> 0 Ufc^o-r, IH7 2{i, 1 0%f-^7VwD{g;V4£t£ ( 
HI 7 1 ictjk- f-«t 5 (c) 

bTv^r^^^-r 0 rtu^in 7 3 ic^-r j; 5 t-, (^r 

(D?-7^/vm lllio 

T sS' $ S o 

[0 4 0 1 ] 

(PEMFC 

^ r t vhz 0 mmnm<Dftm~£s 

i±*<D$kft s 

[0 4 0 2] 

p t/cMioifitt, mmmm (bet) , 

XRD, T EM, XPS, htl 

it o 

[0 4 0 3] 

£< (vMMffl&lkcDj: 5 tzmMl'fCo i04AO2ti shawinigan 
BLACK (&0cffiM) ±(>1 1 0S*%CDP t fabteV , 6. 3nm®Pt|S 

. 4 3mgPt/cm2^ft5t>^K*fc5 0 15 
6 AO 2 ttSHAW I N I GAN BLACK (MMSff) ±|I2 0fii%OP 
tfl> £>&?)* 5. 2nm(7)P tSM2. 66mgPt/cm 

2 1 5 8 BO 2IJVULCAN (M^S) XC-7 

2±l:ioH%®Pt^^j:^ 4. enmOPt^TOit/PtS^ii 
. 2 3m g P t/cm2^ft5f^ffc5o 1 4 2A02I1VULCAN 
(MH£MS) XC-7 2±C2 0li%©P 11. 4nmOPtg 

<LT/P t . 95mgPt/ 5if>'7’/H:S)?)o 
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^"C^SfcU ^-7x;U0^#fc o SHAWINIG 



AN BLACK (g»j&gQ ttVULCAN 



XC- 7 2 «fc >9 



V'ttffi-efcsr «t (xm 

miff -v^ubtc) «t y> 0 

[0 4 0 5] 

tilt* * jSEwi4t6Sr^3t-f-5 ±*C 

£ 5-c fe s o ^ (Dz —^ 3 fc «> 

imp t <0 . *>&&<?>& L^m 

T£fB< 0 *WmmzfZM(D-7x3±xKJ:^xm&irZttmft, fH©MIo?5 

Wafe^i/'iwisttu 



[0 4 0 6] 

^-*>±©6^ 1 0 



:%& xxi 20 t it 






4®<7)|IS§(7) ^OloCioT 



Lfc 0 (^— &tcqtt 



yx>K 43 ioiUDitfeSc 



[0 4 0 7] 



^T(Df-X^/W±^ffli-5AnX'>xxA^^^^^-fpICJ: 7 [£LTW®iLfc 

o (shear mix) ?5 7K'C'#|R L N 'Xk. 

< vm^rc 0 mmft&wcto&i 0 &mmmu ii^oo 

[0 4 0 8] 

«I1 9fc^J*i£Lfci^:7VWij@W& l'7^7a- *2 0tC 






7X/« Lt, S2ii:^tfcfy^/ni 



IS19] 




ft & 2003-527735 (P2003-527735A) 



( 141 ) 






■+ Y's'fjX' 


iliflfiE 

(wt. %) 


m 


Pt hhIE^ 


*p co 

ro 


(irf/g) 


PPC087071 A 


20% PT 


1" it 1300 


Pt(NH 3 ) l (N0 J ) 2 


500 


90 


PPC097001A 








450 


80 


PPC05607 IA 




MfllMl 


■3BH 


350 


62 


PPC056071B 


■ 


m 1300 




250 


42 


PPC056072A 


9.0% PT 


ri% 1300 


H 2 Pt (OH) 6 


300 


44. 9 


PPC056072B 


20% PT 


rit 1300 






66 


PPC097120A 


50% PT 


1"i% 1300 




500 


— 


PPC097120B j 


60% PT 


r it 1300 




500 


12. 9 


PPC093088A 


20% PT 


r' 7 % i3oo 




500 


— 


PPC093088B 


20% PT 






550 


— 


PPC093089A 


20% PT 




12I2ES1EE211 


500 


— 


PPC093090A 


20% PT 


r'7% 1300 


Pt (nh 3 ) (no 3 ) 2 


550 


— 
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S2 0. 

iF 



PPC093 101 A 
PPC093101B 
PPC09310 1C 



PPC093102A 



PPC093102B 



PPC093102C 



PPC093 1 0 1 A 



PPC093101B 
PPC093 1 0 1 C 
PPC093104A 



PPC093104B 
PPC093 104C 
PFC093104D 



$ ft .fcSSMl 



9A 

9B 



PPC056087A 

PPC056091A 



PPC056092A 



PPC056093A 

PPC056094A 



(wt. %) 

20% Pt 
20% Pt 
20% Pt 



20% Pt 



20% Pt 



20% Pt 
20% Pt 
20%Pt, 

\0%mW) 



20% Pt 

\q%mm 

20% Pt 

io%mm 

20 % Pt 

\o%mm 



20% Pt 



* — zK > 


Pt fifiSEf# 


9 7* 1300 


Pt (Nil,)., (NO,), 


7*7* 1300 


Pt(NH.,),(N0 a ) 2 


9' 7* 1300 


Pt (Nil,)., (NO*) 2 


nmnsmi i 










7*7* 1300 


Pt (NH,)., (N0,) 2 


7* 7* 1300 


Pt (Nig, (NO:,) 2 


9' 7$ 1300 


Pt(NH,),(NO ; 0 2 


7" 7* 1300 


Pt (NH,) , (NO,) £ 


r i% 1300 


Pt (NH,) (NO,) 2 


9" 7* 1300 


Pt (Nil,) A (NO,) 2 


9‘ 7% 1300 


Pt (NH,) , (NO,) , 


9 " 7* 1300 


Pt (NH,) . (NO,) 2 


7*7* 1300 


Pt (NH,) , (NO,) 2 



(°C) 




MUM 



r 1300 Pt (nh 3 ) , (no,) 2 
7*7*1300 Pt(Nig„(N0,,) 2 

r ?* 1300 Pt ( nh 3 ),(no 3 ) 2 



7*7* 1300 



7 7* 1300 




fcffiiSf 

( m 

/g) 

52 




WKIliWiI 




475 


mm 




400/500/400 


| r 7* 1300 1 


Pt (NH,) (NO,) 2 


400/450/500 
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PPC0561 13A 


20% Pt 


m 1300 


Pt (NH ;1 ).,(N0j) 2 


450 


48 


PPC056114A 


| 


t"y* 1300 


Pt (Nil,) ^ (NO :t ) 2 


475 


47 


PPC0561 15A 




1" 7% 1300 


Pi (Nll ri )., (NO a ) j 


350 


— 


PPC056126A 




0' 7% 1322 


PL(NH;,),(NO ; ,), 


500 


— 


PPC056140A 




r 7* 1300 


HoPtCl 6 


500 


— 


PPC05614 IA 




rit 1300 


H 2 PtCl H 




47 






m 1300 


ll 2 PtCl 6 


350 


47 










500 


35 


liWI 








300 


— 


PPC056153A 






9 


500 


52 


PPC056154A 






■2SSSSZSS9 


500 


48 


PPC056155A 






BMiHEBM 


500 


52 


PPC056156A 


20% Pt 




Pt (NH 3 ) 4 (N0 3 ) 2 


500 


53 



[m 2 1 ] 



M2 i. 



•if v tv 


mrit 

(wt. %) 


m* 


Pt. BufEffc 


Aa/m 
R MJS. 
CC) 


(m/g) 


PPC097108C 


20% Pt 


t'7ti 1300 


Pt (Nil,) (NO,) ,, 


600F 


— 


PPC056 133A 


20% Pt 


t'7& 1300 


Pt (NH^ .CNO,), 


646F 


— 


PPC056138B 


20% Pt 


9‘yt 1322 




639F 


32 


PPC056138C j 


20% Pt 


9*7* 1322 


mntmmmm 


552F 


26 


PPC056139A 


20% Pt 


9*7* 1300 


■iHtitiAMtiblll 


538F 


18 


PPC056157A 


20% Pt 


r'yt 1322 


■javiyijMiiwia 


482/244 


70 


PPC056157B 


20% Pt 


?*7* 1322 




EM 


— 


PPC056157C 


20% Pt 


r'7* 1300 


■sauiifuiuisOl 


BUI 


38 


PPC056157D 


20% Pt 


r'y* 1300 


iaiiiiPiiiiiflfll 


427/227 


— 


PPC056158A 


5% Pt 


9*7* 1322 




518/274 


125 


PPC056158B 


10% Pt 


9*7* 1322 




517/265 


108 


PPC056158C 


40% Pt 


9' 7% 1322 




521/279 


64 


PPC056159A 


5% Pt 


m 1300 


■flUliimuatiH 


513/274 


66 


PPC056159B 


10% Pt 


9‘ 7% 1300 


■sx^nssm 


515/274 


53 


PPC056159C 


40% Pt 


fyt 1300 


wmmmmm 


514/282 


40 


PPC056163C 


20% Pt 


ryt 1300 


W2MEESESM 


526/282 


46 


PPC056164A 


20% Pt 

10%susup 


fyt 1300 


Pt (Nll 3 ) 1 (NO,) 2 


524/287 


48 


PPC056164C 


20% Pt 


rn 1322 




524/287 


104 


PPC056165A 


20% Pt 
10%[S1{£ 


9*7 * 1322 


Pt(NH 3 ) 1 <N0: l ), 




104 


PPC056166C 


Wtik'ijJM 


9‘yt 1322 


H 2 PtCl s 




— 


PPC056167A 


20% Pt 


9*7% 1300 


H 2 PtCl 6 


523/283 


— 



ii 7 4 
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Lt)>U |W)Ct7 — (SHAW I 

NIGAN BLACK (3£$|*i) ) ft\ ^ X/Ljb' 

«t «t o ^ a. ^ng— e& 3 c ^ 

fceE-rS-tiiSS^TffeSo VULCAN (M^H) xc- 7 2 

'O <D t: £ V 'iflffc-eW:* # — tJ< > t 0 $w{gv '%'&(Dtc fe r. J; !9 3& 

<» 

[0 4 0 9] 

«X.5(5M< -CfiJfeV'o 0 7 

j&n-TSr £rSr^-*- 0 <t M 

MV<D* 7 — V «fc 5 fc #it L * It tt tf * b ft v \ 

[0410] 

t7 — 2tf>'teffc±0>&JR P t 

— btiTV'-So (4£ 

±.(D&mmzmvts^z>t. u tc^o-c, #«sc 

^'{g < ft «9 % ®l±it5tl(7)SS^t$ < ^ 50li3it^5 o ^ffl-rst7— tK 

V'So SHAWI NIGAN BLACK (li®i) >ftVULCAN (3£®j£§ 
U) XC- 7 2 0APX^rlt^LT 1 o©Htefj$r/Tt 0 2 0lfi%©eMS 
HAW I NIGAN BLACK (£&$££) fc'tl^VULCAN (M®HI) 
XC - 7 2±i^2 1 OtTJDXLfcil, ^lfe<DliiPfii6:^ffiS<7) S H AW I 
NIGAN BLACK (SHcMO iHWiOVULCAN (g&ftffi 
) XC— 7 2 _h(3lM, ^> tutc 0 C*U± % ^J8 0 0m 2 /g (5<b"c7) N 
^<79t7— w t (C P>[i(S< -fs Cl 5<£> 

^fCV'So t 

£fc*r&-e&£5o — |g*®a 

»t7— tfXD&.&iz.miSiib Ul<OT\ CtLftM^-b LT<DflJ^Sfc < 5 0 

[041 1 ] 
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(XRD) #5te«Sr, i ^ © 
V——>?b LTf£fflLf;: 0 XRD^/nt^M 
PS(DIP0#7^— hV*jy* £ LTMLTMTt^n-fe^^l^bfco XRDfi 

U t>#*/ 5 ^/ 5 >bftv\ LfctfSoT, — 

[0 4 12] 

XDRiaotf^P PC056156 A*P\Z&& tT— X 
fc r <t [i e&llfrSB#tfS&JR $ *bfc C £ 3 e 

ifi«Lfc^7^ 1 3 0 0, e^MS^P t (NH 3 ) 4 (NO3) 2 
,&<£!>* ^'7* 1 3 0 OiP t (NH 3 ) 4 (N0 3 ) 2< D '&'& ! &> (DXRDy< 

fc„ rcD^y-x'fi, £±}i§*m (x'x* 1300 

iPt (NH 3 ) 4 (N0 3 ) 2 ) — ££ 

^LTi^o bv^0 

0f^° ^ > Sr ^ C $ * 5 o i?£T^i L IztftmfcftWtmzM, bti% \a}ffi'< 2 — IS 
fiiSia, L^bfi^fl5Sg^Sr^ife-t*St5if^fiS5< &V'i§i£T)!jniLfcMj&l&^ 
(D^tlt 1^— -efc-So PC 0 5 6 0 9 3 t° 

[0413] 

XHlU^^->{i, (S) 

— ? — (S h e r r e r ) (Warren) 

0 

It3] 



2 ? cos# max 

B z = B m 2 -Bs 2 

5^, KiXilS (Cutl. 5 4 0 5 6 A) , B itv i?T 'SX'CD^^t h 
<9 , 6 m a x f'i' 7 ^ (Bragg angle) T:'fc<5 0 B m 
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(FWHM) B 

TtofcKC 1 (7)t”'-^(I)Pl-j£t5FWHMX:'fo5 0 :£TT>$iJ^T\ ^3 9° (D 
2-'s—$ (the t a) t < 1 1 1 > b°— ^ (D FWHM£/BV'/c 0 

[0414] 

btc Lfc^oT, — tfi'X 

m$±.<D 6 £iWT 5 o cto fc 0 T ft L (Df^M : 5 (- fi&S : & 
J^n-efcs „ ffcV'XRD t°— SftbSIET. 

$ 5)(CTEM(a5^ii#< <D»< 57-*feLfclt0 H 0^^fc5r £ fcWbfl'fclL 

j£v">^-?vi'£:-^ , x2 r Lfc 0 

[0415] 

@ 7 6 Xi p t < 1 1 l>FWHWra1©|#^t. LCD 

FWHWcDjgO. 3 ~ 2 . 5£fflV>T, '>31 — 7 — (Sh 
e r r e r) :£> cttK 1 ^ T — (W a r r e n ) (7)^;6>(b#V'';fc 0 7jk £ frb& J; 0 
^0 e 0^D-4'X(iFWHW^i^lt:^!jbfc o 
[0 4 16] 

(U7 7{i N MlSiJS^O, SHAWINIGAN BLACK (g&jgffi) 

/P S' fttPt 10~2 0li%O^i*(D 

/£^>9£3tL, 

[041 7 ] 

Lfc to <7>=fc V to LTV '-5 T t ^7jk L fc 

o LtU3, LtlL^f^V^PX^STW^ — tKxB^CObJ 

ftH4£r/h£ < i - 6^ftiCfp]^>t?-fr/c: 0 ^M94 'y(D\Xfc> V i/t'frb 

<0X7*7 4 IS* V Trf*&{g.f3'tZ)'>X^M>(D 
iiffl £rJ5£ LSfctf fc 0 TttfCctoT^^^'^^dr^r y Tto 

Blfg^^o/Co 

[0418] 
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LT£5 <0 . Lfc^oT, V T*'* 

5t?fcSo io«$ 

*t/c*-#' '^ftncDmm iaot: (dh^? -c^j o /c 0 

[0419] 

El 7 8 ^(OM^* r i1 5 ofcM^<o:lF^St-^i'S P t < 1 

1 1 >FWHM(7)X^lE]t)ft 0 — ^ Sr^D y h Lfc 0 FWHM0^7^“^^Pt 

U FWHMtf^WS^*— #Vfeft:il®±cOP tlO 
^tfe^iSS^ofeo 5 0 0°C~6 0 O’CO^OSS-CIi, g^Z^r-Yl) T&£Zf 
t FWHM(D{jtfi^CD-tnJ: D < *9, Lfc 

^ot, y Tj3«tt>*?^±p^t ttftffl lt «fc >9 ftp t 

btltc 0 

[0 4 2 0] 

7 9 trCV'S, Z.(DX^f;VX teP 

t (NH 3 ) 4 (N0 3 ) 2^®^^^“*'^^^®^^!^ 

^EUdSitiO-f 5 3 0(0*— 

o (iffl Lfd*— *':/*H#:(D^®3»te8 0, 2 4 0, 8 0 0m 2 /g Xh'O , Pt 
(NH 3 ) 4 (N0 3 ) 2 1^^®^«2. 2 5nm2iS|fcofc 0 Pt ( 
NH 3 ) 4 (N0 3 ) 

>. * — — JB (mono 1 ayer) (OfulIffc^^HCft 5 HXX'fc) 

S Q P t fu,IE , ^(OiB'(5;T'f'iHU.H'($ : ffi®(0*;p ; P57‘^r [^^6 S <OT:\ Cttrifi — 
Si teftbfti'-^&S ? 0 LfcjSot, +^PS£®v^d@*(OP tlfSfclJ 
fi^J^T-(0/h$7i^ ^^tf^fife^ftSte^flSV'ftl'o il^ncOPt (NH 3 ) 4 

(no 3 ) 2 #^ttfc&tf>»K:fttK 

So tU3\ * — ^'V^gJcO^TSri&ll 

”el5fc*5 5U &JRtf>^ffi#W s 4>ft< ftS<OT\ 
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[0 4 2 1 ] 

m 7 9 OjfAEHi, 2 0li%(Z)e^l:\ Id — # 8 0 0 frb 2 4 

0, 8 Om 2/ g \Z.W.'p-tZ> JS^Cft 0. 64d»?)2. 12, 6. 3 6^D 

i~s r. £ £r^i~ 0 

<b ^7r'H^“f~<5 0 $(b(A ## — tJn ( w i n 
d o w) £rV^>, P t / CMM:& 1&W text XtkiLX & X t Sr pTI^(C't' 

So -©^^jRom^sji*ni-s[-otirj;?)Me[-*So 

^t^©^TlrtSt5(5^t < ftS^^HSUf plfg-CfcS^, Z<D 

s«t pi-s^i-^-efcSo 

[0 4 2 2] 

Hi©^/Wt*: 0 fcM* 5ifc!l i 

o^WAtbfeo ^o#H5U2£fu AH, Mil, lfclii'<o«$©2|f 

[0 4 2 3] 

ia^tNFW(Z)K0^7>'^iSS^‘efe5x 
mm^hx <o d 

V'iaSt^V'i^|B]Bft$tiSix V (D±£ r<D?|§±&{±, 

7K^(7)#it(^J:o-rif5R$tLS 0 fy/^P PC 1 1 3 1 2 1 A&iT/P PCI 
1 3 8 6 BOtbt^ttTK^cOolTn^/^^i-tcO-CfcSo t>^P P C 1 1 3 0 8 
6 Bte2 5 0°CX»fiL, IrJ C*&5|5& P P C 1 1 

3 1 2 1 A(DX o it 1 5 0°C-C7K5l t f h &&as^&L;fcff fl>«5 *C& 

< , fa£h^-<D±% $#**[;:«& 3 *ifc„ CtL«7K^o#^T, Slifi-CI&^-f 
t-rs c t Lit o 

z.<ont:itt-v&&Litk£' mm&mmtK m^m t * 
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[0 4 2 4] 

£ 2 2 U * h Uh P t WXroltilli, XRDf-^, J; 

(iP t < 1 1 1 >©XRDk"-^OFWHMHi^< b<DV* SSMirf-IM X<£> ft 

[ 122 ] 



i22. &&aiG9ftLg!$ft 



IPXX/U 




mit 


bnn ft ft 'i X 
(A) 




PPC1 13086A 


300 


ft 


134. 070 




PPC113086B 


250 


m 


— 




PPC113086C 


275 


ft 


136. 030 




PPC1 13087A 


250 


ft 


79. 230 




PPC1 13087B 


275 


ft 


87. 240 




PPCl 1 308 7C 


300 


— 


— 


sss. 


PPC1 13088A 


250 


to- 


— 




PPC113088B 


275 


ft 


77. 130 




PPC113088C 


300 


ft 


113. 370 


mn. 


PPC1 13089A 


300 


ft 


165. 620 


?z% 


PPC1 13090A 


250 


to- 


— 


ssc 


PPC113090B 


250 


ft 






PPC1L3090C 


250 


ft 


85.520 


ssc 


PPC113092A 


250 


to 

* 


— 




PPCl 13092B 


275 


ft 


121. 880 




PPC1 13092C 


300 


ft 


124. 450 


Q.% 


PPCl 13G93A 


250 







7*— \'s9 A* 7 


PPCl 13093B 


250 






7 t-WYz 


PPCl 13093C 


250 


ft 


181. 220 


7 t-i'/fth* 7, 




200 


to 


— 


7t-wt'x 




225 


— ® 


— 




PPCl 13100A 


250 


mm 


— 




PPC113100B 


250 


to 


— 




PPC113100C 


275 


—SB 


— 


SSI 


PPCl 131 HA 


250 


ft 


282. 31 


h 2 


PPCl 131 17A 


100 




— 


SSI 


PPCl 131 17B 




ft 


197. 84 


h 2 /n 2 


PPC113121A 


150 


ft 


212. 72 


h 2 7n 2 


PPC113121B 


25 


to 


— 


h 2 /n 2 


PPC113133A 


150 


to 


45. 45 




PPCl 13133B 




ft 


83. 07 


ssi 


PPCl 13 135A 






74. 12 




PPCl 13135B 


250 


to 


48. 93 




PPC113135C 


250 


ft 


83. 46 




PPC113135D 


275 


—SB 


60. 71 


SM 
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5 C mm-f i-r 

§s <0 5 5 Pt (NH 3 ) 4 (N0 3 ) 2 

'O , jJ~-T£l' / 7$W i$<n 

su '<4 , iw 
\HKmk~rZ) o r<Z)S*T\ 

[0 4 2 5] 

L^U »M<]4 o 0°C^b3 5 

o°c^m-T/^5o 

t, h £ftofc 0 

[0 4 2 6] 

<9 tte&(Dtim7um<Di&%-Z'h& 0 

% 'ik^m\z.wo\,'<^fr(Dr$M*bm-tz> 0 m 2 3\z&&mmmm*m&-rz<D 
V ' p, tifcHSUMt <b Jt5cS IJ £«-f* 6 o 
[*23] 
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* 23 . 



fy7" >i 


#nj7it(wt.%) 


A-i" /3z& 


twgEft: 


eg 

CC> 


Uit 


PPC097109B 


20%Pt, 1 eq HC00H 


7" 7* 1 200 


7SV 


fiOOF 


m 


PPC097109A 


20%Pt, 1 eq HC00H 


9' 7* 1300 


71/ 


400F 




PPC0971 10A 


20%Pt, 4 eq IIC00II 


9' 7* 1300 


7 ;> 


600F 


jte 


PPC097109C 


20%Pt, 4 eq HC00H 


7' 7* 1300 


7'> 


400F 


m 

s%\\ 


PPC113013B 


20%Pt, KBH4 


7*7$ 1300 




600F 


— 


PPC113013C 


20%Pt, Mtg 


7"?* 1300 




400F 


— 


PPC056098A 


20%Pt, KBH4 


7'7* 1300 


7>> 


200 


— 


PPC0561I6A 


20%F’t, 10%Et.OH 


9" 7* 1300 


7 ;> 


350 


ASB# 


PPC056117A 


20%Pt, ilflj NaOOCH 


9" 7* 1300 


7^P 


350 


ASB# 


PPC0561 18A 


20%Pt. 10%Et0ll 


7' 7* 1300 


7;V 


400 


/J't* -7 


PPC0561 19A 


20%Pt, 10%Mo0H 


7' 7* 1300 


TVs 


350 




PPC056120A 


20%Pt, 1 0%HC0OH 


7" 7* 1300 


7XV 


350 




PPC056121A 


20%Pt, 10%Me0H 


9" 7* 1300 


1 Vs 


300 


—SB 


PPC056122A 


20%Pt, 10%Me0H, 
10%HCO0H 


7' 7* 1300 


TVs 


300 


—SB 


PPC056141A 


20%Pt, 10%Et0H 


7' 7* 1300 


m. \m 


500 




PPC056144A 


20%Pt, 10%Et0H 


7'f* 1322 


mm 


225 


d't* -7 


PPC056145A 


20%Pt, 10%Et0H 


7' 7* 1300 


mm 


225 


*Si VA 


PPC056147A 


20%Pt, i-fvyf g a — jp 


7' 7* 1322 


TVs 


300 


—SB 


PPC056I48A 


20%Pt, If wr !G- 
*, PVP(IOK) 


9" 7t 1322 


TVs 


j 300 


-SB 


PPC0561 49A 


20%Pt.,xfpyf°)j3-A' 


7' 7* 1300 


TVs 


300 


—SB 


PPC056150A 


2o%rt, if u>r 'ji- 
n', PVP(IOK) 


7'5f 1300 


TVs 


300 


-SB 


PPC056151 A 


20%Pt,ifPV7"!)3-* 


7' 7* 1300 


mm 


300 




PPC056152A 


20%Pt, ifyyf'!)3-;v 


7" 7* 1300 


mm 


300 


mit 


PPC056164A 


20%Pt, 10%EtOfl 


7'7-t 1300 


TVs 


521/28 

9 





;i'te£'<DT;i'=i— l 5 0°C£:'rHfi< -t% t V' 5 - t 

m.-tz> a 

[0 4 2 7 ] 

!) ^ir^T A (L i n s e i s ) (Mo del L 8 1 ) SrfflV'T. 

(T G A) TGA^MIlit (A A) $iJ£<Dl5qsff| 

m, jb'ii/Tk ft^A(Dtz&KRi\,'tc 0 TGAm^mn^, 

< * y &«fcwa y „ AAftmvmmwz&mmt k^sf* 

1 0 0°Cifi< ©S»^>^P>t*ttl5 0 
3o V % T # f Cl K m *C fo 5 0 
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[0 4 2 8] 

T, (Perkin-Elmer) A 

Analyst 3 0 0 Lfc 0 

h^3EzK (3 : 1 

HC 1 : HN O 3 ) ^#ptfc 0 #ib4x/cj£», 

5 7 t & (C ft fc It JffirfFi L fc 0 



[*2 4] 



3 R 2 4 . Klte! 5 !iifeWiBf*#t- 



tvAi/ 


wt.%pt 


mh i 


97&2 


% 


PPC056103A 


5 


5. 7 


— 


— 


PPC056104A 


10 


6. 0 


9. 0 


27. 0(7 j >V? ± 

iz c tmm 


PPC056105A 


20 


13.9 


16. 4 


36. 8(7 /V 9 k. 

iw c tmm 


PPC056096A 


20 


13. 8* 


18. 8 


32.4 (7 ^ k 

lc C AmtF) 


PPC056106A 


30 


21.5 


25. 1 

i 


25. 8 (74^? (C 
CttftoT'/'* : 


PPC056106A 


40 


33. 8 


— 


— 


PPC056102A 


60 


74. 3 


— 


53. 6 (7 -i A- k 

iz c tmm 


PPC0561 56A 


20 




16. 8 


44. 0 (7 j;U?k 

IZ c 


PPC056158A 


5 




7. 2 


7.2 (^W/t^± 
1C C ^?jg#) 



^2 4 i ^1 3 0 0°CldPiLfcf, 

0 0°CT'«bT^< teZteTtcfrb, rtui 

toHb LV^®x./£7^ofc 0 

> 9 mmztix. m v ^^tz t\'o 

Z t ^t?^o)to 

[0 4 2 9] 

(TEM) 

M^SriiiJytLf+ifcLT, i80, 8 1 4o £t/ 8 2 co^ 

^^r#fc 0 

6 Steffi. 
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t (iPS<b&V^T% 

[0 4 3 0] 

PPC056 1 58B^PPC056 1 5 9 B i; 
ft ©^4^J/Tt5o P C 0 5 6 1 5 8 B (SHAWINIGAN BL 

ACK (1«|) ) PPC0561 59B (VULCAN (S& 

Ml) xc-7 2) $-efc5. vulcan ( 

SftMl) XC-7 2(DiffiilL SHAWINIGAN BLACK (&fic 
MO 3ffiF*t< % ¥^B B a ^i)-4'X«^3^c7)2-Cfo5o 

[0 4 3 1 ] 

— UTV'Sr. £ £r#!J^i-<5 0 itu 

£nz > 0 

^TlSilS, VULCAN (3MMI) XC-72OS®itt2 4 0m 2 / 
g-e&<9, -^SHAWINIGAN BLACK (g®M0 Ii80m2/g 
T'fcSo fcfcftP PC056159 BtttfiMSHAW I N I GAN B LAC 
K (&»&«) _h(C 1 0 w t %-Cfc *9 , — ^P PC056158 BtllVUL C 
AN (M^MO XC-7 2ilU0wt%T'$)6o PPC056158B ( 
X 1 . 8 n m) (DftfGti P PC056159B 
X 3 . Onm) (D^rtb £ t) ;&»& *9 1M X<Z> 6 0 %OjSVM3l if 

O i 5 * PI — xtfi <t o T #il *Cfo 5 *? {fc fi * 
5 £V'5£3B££8N-3o 

[0 4 3 2] 

0cm2t *&JEE<D#X&W1“5|£®{B!lK: 
0. 2mg/cm2©SMIi]ft5NAFION 112* 

Ml 1t 0 

[0 4 3 3] 

MEAWifr^ Lt©mPRF i: LT-5-X. -tltettfiO. 7Vt© 
i2 5©m, 
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xRD-ei?®$tLfc^0 s B^-f--rX(D®vN{i s 
tw^(o^©D 4 ))oi-e$)ofc 0 
t LTfflV'J: o ti~ ^Wsik, <£ 'O J: t ic 5 

[^2 5] 



S25. PEMFC {C4ott 5 Pt/C f&mtem<V‘t&m.ikt?-#}Wm 



•y-yx/u 


&Rjj$c (wt%) 




flfilEf*: 


7£il?£,® 

(X) 


ECStt 

(mA/cm 2 ) 


PPC0931 09A 


20%Pt 


7" 7* 1300 


T 5 >' 


500 


110, 38 alk 


PPC093109B 


20%Pt 


r 74- 1300 


7;> 


600 


35 alk 0. 6V 


PPC056087A 


20%Pt 


7*7* 1300 


7 


500 


210 


PPC056093A 


20%Pt 


7*7* 1300 


r 5 > 


475 




PPC056096A 


20%Pt 


7*7* 1300 


T -5 > 


500 


190 


PPC056101A 


40%Pt 


7" 7* 1300 


7;> 


500 


280 


PPC056104A 


10%Pt 


7*7* 1300 


7';y 


500 


120 


PPC05G105A 


20%Pt 


7*7* 1300 


r ^ > 


500 


230 


PPC056106A 


30%Pt 


1300 


r 5 > 


500 


120 


PPC056142A 


20%Pt 


7' 7* 1300 




350 


10 


PPC056143A 


20%Pt 


7*7* 1322 


Jfifbfc 


500 


180/190 


PPC056144A 


20%Pt. 

10%Et0ll 


7'?* 1322 




225 


75 


PPC05G1 56A 


20%Pt 


7 "7* 1300 


! 7'A 


500 


240 


PPC056157A 


20%Pt 


rit 1322 


r ? > 


482/244 


240 


PPC056157C 


20%Pt 


7" 7* 1300 


T 5 V 


482/249 


110 


PPC056158B 


10%Pt 


7" 7* 1322 


r 5 > 


517/265 


180 


PPC056159B 


10%Pt 


7*7* 1300 


7;y 


515/274 


240 


PPC056163C 


20%Pt 


r 7* 1300 


T * X 


526/282 


120 


PPC056164C 


20%Pt 


r 7* 1322 


7;> 


524/287 


260 



ti 2 5©MOV'< V&mMb Lt^tLfco igSttMEA^?) 

JHT?&3 £#x.£;h/CV'3o 
10 4 3 4] 

[r|— PPC 056163C (SHAW I N I 
GAN BLACK (gftjgUO ) fc'iO'P P C 0 5 6 1 6 4 C (VULCAN 
(£$ti&80 X C — 7 2 ) MtfBtn, 
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[0 4 3 5] 

^PPCO 5 6 1 5 6AttfcSMiSHAWI N I GAN BLACK 
(MW#) O PPC0 5 6 

159BiPPC05616 3 C<D)AMX\ "I 

t^xfamm\%x*ihz>b®>frtbz> 0 iowt%©^xii u « 

2 0wt%(0fi^m iMra 
* t ^LTV^o 

[0 4 3 6] 

ftL+nmmm.mm'p -ewiaii® y t * * - ^ ^ ^ i^hr $ tix v > 5 £ 

SHAWINIGAN BLACK (M& 
jg#) livuLCAN (MW#) xc- 7 2 J: 19 ifti'ifiStfSi&iS-cfcs £ V' 
5 r k*7jkv&-fZ)tfK 

[0 4 3 7] 

^I^B^CDP 1 0 w t%fcctO J 2 Ow t%C9P t/ 

VULCAN (MW#) X C - 7 2 1 0f|© P t ^ 7 ^ ^ XM©M:K 

^TEMf“ ?frb'&btltc 0 *(DT'—?n. |r] — <D# — VULCA 

N (M^itf#) XC-72H0wt %<d p t jftSTfi. t£5fc££#f <D?S;J|sH£*f 
LT d a v = 2 . 5 nmO^P 

»:#LTd a v =l. 8nm»5)ilfc, |W|— 0 Pt|St 

IrI— p t 9 £ < ^ifcL/c 

<om -rt^o^t *m-t 0 

[0 4 3 8] 

J&S0 8 3fc0J^£;h/O'5„ m-cop tmwmx\ 

#f<7>tt@M$UC*j-LTfSf£5 0%(7)(R]±Sr^:i- o Mf2Jtt£<7>:fc3PJl<D®IMg£te 
, ^5l5S^©«S«!SK-efflV'P>tbytVULCAN (MW#) X C - 7 2 \ZM 
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It, SHAWINIGAN BLACK (SSfg®) < bfotc t V'5 

^ SHAWINIGAN BLACK (MfcMO *1#: 

19 /L£ V^®3i£- V*b, Lfc^oT-f o <b r^t VU L C 

AN (£&]$&) XC-7 2t^C L cDfeftLt-CP t (Di^ifcSrft^-r & 
r £te«fc >9ilLv\ 

[0 4 3 9] 

El 8 4 f:)£0 1 Oli/^ty hfi^liX^r^T^y^ 

(VULCAN (£»jg«) XC-7 2joitFSHAWINIGAN BLA 
CK (g&j&fSQ mmt-t) 

o< ms 5{d^ £n 

fc, *®C0 2 0 w t tr-iVT y VW4, VULCAN (g&ft&E 

) XC - 7 2 2 Ow t% 

Gfo4 0%flE*lS) o 

[0 4 4 0] 

#Cf-> r*Lfb(DP iS#CDmigMEA<hOl:bg?Ofc:* 

h^-fr/ME A£o< o/c 0 rcDME *9 

i£#$n5^LtcHMKT^i^Ltc 0 gfffi, ^W©Ptaj#it\ 
0. 6 V*e^]6 0 0 m A/ c m 2 i V ' 5 t> o tcME ASrfE 9 

JifT^rfiMME ACOP t 

*9 LiffUiAcf.TA P t ~f~ 5 z t fi®pn'(k^ct>jM^ : Sr <fc *9 ft < i _ 6 

o 

[0 4 4 1] 

iP t 0. 8mgPt/ / cm2 "Cfe £t£5l5&|ffCDME Atd^fi - § „ 2 

0 w t%P t/Cttl^O. 25mgPt/ cm 2 (D±$mmX*^ tfME A<7>|4 
l^big^E] s 6 ^^M©ffisjKS:^tfMEAfi3^<Z) 1 J: 'O'p 

*l'P t &^frb\,'?4kl*(DbtX\ Z.(D-f n y hfi2®cDME A^f^O'ftfg 
-Cfo-S i t Sr tf ttV'Sc 
[0 4 4 2] 

£©5^iW:££>f&|B|.fc L< ttP t©^ffc^RR^$n*V'tV'5 r 
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6 0 w t % P t / L, P t zfy v 9 ('TtZfo'h 

1 0 0%P t) l^ttMEAT'^tfco «fc?)4>fcV'P t£r<a&\ #3§93<Z>« 

v , mnffitiB&’enj: v mntc mmv 

fco/C o 

10 4 4 3] 

mb ^ixSi^ifc 5» 
— ii-j; <9 s 
m&Jfcft$££tfST#5o @8 7 *3<fct)*8 8 — ^*J± 

[0 4 4 4] 

r<7)i 0. 8 m g P t / 

c m 2 ©ME Al^Lt, 0. 2 5 m g P t / c m 2 -e|W| 

£r;^ L/c 0 
[0 4 4 5] 

PEMFCMOP t -p u/cfej:i;p t - P izRu/Cliil 
JWT <7)> 2^43«t^3^tojKo«igioJ;tm^Wfpgi<Z>gWW:> *i§5<D« 
S: Wi" 5 b ti 6 MUkW & W b /Wm 5 £ £ T fc 3 0 PE 

MFClSWi, coitttt 

o T EM, jocttFMM(b^^l¥(ffi7)^bt#btL5o 

[0 4 4 6] 

m 2 6 $ n it 2 j&ftmm pt-Ru/c *nm ut27 $ *tfc 

3fifc#flfc&P t - P d-Ru/ C -So 
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126 . pt-iwc 



-y- >77\/p 


*m.Jc (wt. %) 


ft 




M (°C) 


PPR056073A 


20wt. %Pt/Ru 
l: 1 


9*7* 1300 


7 Vs/- h o *>;U 


500 


PPR056074A 


20wt. %Pt./Ru 

1 : 1 


9" 7* 1300 


njnm 


500 


PPR056076A 


20wt. %Pt/Ru 

l: 1 


9*7$ 1300 




400 


PPR056077A 


20wt . XPt/Ru 
1 : 1 


9*7$ 1300 




400 


PPR056077E 


20wt. %Pt/Ru 
t : 1 






250 


PPR0971 10B 


20%Pt/Ru, 1 : 1 


9*7$ 1301 




600F 


PPR0971 1 1A 


20%Pt/Ru, leq 
HCOOH 


9*7$ 1306 


riy/^avf, 




PPR0971 IOC 


20%Pt/Ru, leq 

hcooh 


9*7$ 1307 


7;7/-hBi'A' 




PPR097 1 1 1C 


20%Pt/Ru, 4eq 
IICOOH 


9* 7 * 1308 




600F 


PPR0971 1 IB 


20%Pt/Ru, 4eq 
HCOOH 






400F 


PPR097126A 


60%Pt/Ru, 1 : 1 




71 '//- ho-^ 




PPR093104E 


20%Pt/Ru, 1 : l 




MEfBSZM 


550 


PPC093105A 


20%Pt/Rt, 11 
NaBH4 




mm 


400 


PPCU93105B 


20%Pt/Kt, 1 : 1 

MaBH4 


r y% 1300 




350 


PPR1 13014A 


20%Pt/Rt, 1 : 1 


9*7$ 1300 


m%'7rrwm 


400F 


PPR1 13014B 


20%Pt/Rt, 1 : 1 


9*7% 1300 


mm 




PPK1130HC 


20%Pt/Rt, 11 


9*7$ 1300 


mm 


WHKMmml 


PPR1 13015A 


20%Pt/Rt, 

l:l.KBH4 


1*7 * 1300 


mm 


400F 


PPR1 13015B 


20%Pt/Rt, 1 : 1, 


9*7* 1300 


mm 


400F 


PPR093109C 


20%Pt/Rt, 1 : 1 


i" it 1300 


TW-h'-i' 


600 


PPR093109D 


20%Pt/Rt, 1 : 1 


r 7 * i3oo 


7i7/-h,-b 




PPR056088A 


20%Pt/'Rt, 1 : 1 


9*7* 1300 


7;7/-hP-h 


500 
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S27. pt/Ru/Pd tabm 



’tr As 


(wt. %) 




PPCl 13015C 


20%Pl/Pd/Ru, 

30:30:40 




f 7& 1300 


PPCl 130 16A 


20%Pt/Pd/Ru, 

30:30:40 




r 7i 1300 


PPCl 1301 7A 


20%Pt/Pd/Ru, 

40:40:20 


n 1 1300 


PPCl 13017B 


20%Pt/Pd/Ru, 

40:40:20 


r 7* 1300 



PPCl 13016B 
PPC113017C 
PPCl 13016C 



PPCl 130 18 A 
PPP093105C 



PPP093105D 



PPP093105H 

PPP093105F 

PPP093105G 

PPP093106A 

PPP093106B 

PPP093106C 

PPP093106D 



PPP093106E 

PPP093107A 

PPP093107B 



20%Pt/Pd/Ru, 
30:30:40, KBH4 
20%Pt/Pd/Ru, 
40:40:20, KBH4 
20%Pt/Pd/Ru, 
30:30:40, 



20%Pt/Pd/Ru, 

40 : 40 : 20 ,^^ 



20%Pt/Pd/Ru, 

30:30:40 



20%Pt/Pd/Ru, 

30.30:40 



20%Pt/Pd/Ru, 

30:30:40 

20%Pt/Pd/Ru, 

30:30:40 

20%Pt/Pd/Ru, 

30:30:40 

20%Pt/Pd/Ru, 

40:40:20 

20%Pt/Pd/Ru, 

40:40:20 

20%Pt/Pd/Ku, 

40:40:20 

20%Pt/Pd/Ru, 

40:40:20 



20%Pt/Pd/Ru, 

40:40:20 

20%PL/Pd/Ru, 

40:40:20 

20%Pt/Pd/Ru, 

40:40:20 



r 7* 1300 



9 7<t 1300 
7'7-t 1300 



f 7* 1300 



9‘y* 1300 



9 " 7t 1300 



fyt 1300 



m 1300 
9*7* 1300 

vm 1300 

9 r y& 1300 
y 7* 1300 



mektt 



mm 



mm 



mm 

mm 



mm 



cc.) 

400F 



400F 



mm 

JvT/om 



7\y/om 
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PPP093109P 


20%Pt,/Pd/Ru, 

30:30:40 


rn 1300 




500 


PPP093109F 


20%Pt/Pd/Ru, 

30:30:40 


9‘ 7<t 1300 


rjp/rhP-l 


600 


PPP093109G 


20%Pt/Pd/Ru, 

40:40:20 


r' 7 * 1300 




600 


PPP093109H 


20%I’t/Pd/Ru, 

40:40:20 


r n i30o 


ny/=K-i> 


500 


PPP0560S9A 


20%Pt/Pd/Ru, 

30:30:40 


1 " 7<t 1300 


7‘2/zf.p-F 


500 


PPP056090A 


20%Pt/Pd/Ru, 

40:40:20 


1 ' 7/t 1300 


7>>/-hP~b 


500 

1 



XRD^^ h/HiP t -Ru^#jSL&JS<7)^:^£^-rfc 0 — 

'<7 9 jyj**5£Tf&&<DW%b%> BEtK ^ ft 3 (O' T\ y<7 is (D'Mft fi 6 & 

TGAt* 

fsw±2 'D<D/u—b-Cfttif"IfliX*foZ> 0 $?!£&. ItK— <a 
(£fc#£-t-5$&£\ ^7'^At) ^T*&3fc«>* & 

J: >9 iESti-te, iSSfete-y- M) 

^tilfllts r t (C J; 'omn&'t h V 

[0 4 4 7] 

*mm<DP t -Ru/CfciO'P t -Ru-P 
tfeME^bih/fco U 7NOKOHt50mg/cm2xc 

-3 2 Omg/cm LtfFttLfc. 

[*2 8] 



3*2 8. Pl-Ru/C &t>* Pt-Ru-Pd/C — * 



7- > y’ju 


rnn Sc 


M rc) 


PRF in 7N KOH 


PPR093 I09C 


PtRu 


600 


25 


PPR093109D 


PtRu 


500 


18 


PPR093109E 


PtPdRu 


500 


35 


PPR093109F 


PtPdRu 


600 


r 30 



*2 

m$-tirfc 0 g©0M^ PPC09310 6A5:MEAl:Atlto< y U7^ 
w ~^4'h (reformate) 'Tn^i^ L/c 0 !J 7 ^ — / ^ h 
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8 

[0 4 4 8 ] 

08 9(1 7* — ii b<DmJj’?P PC 0 9 3 1 0 6 AO 

fS 1 As Z. t Ab, iO® 

^OfetxfcCOi®H4££n5C t flS-?#5 0 :0Pt-Pd-RuttH 

co ^ i: a. y ^ -r b-c^-r^o 

C5LT\ Pt-Ru/Cfc'J;t;Pt-Ru-Pd/Cl«M^t, /J' 
MJtO C 0*5 1 £ *lfc 0 

[0 4 4 9] 

feEOW^ggO;y'*i£iSUB (GDL) ft, 

o mz kfcZtb 

(ii^TK^t: £ *L/c#JS^fb$3 ft ifCfo <9 

5 3o j^TKttgfi. ©t^s^th-et 5*51 

(DA # $ O ^ -r ^JV & ± t^^TKttjNB 5 S & t£-f(D Kijjg-f 6 fllit £ o X 

sas$n*itnwr*e>*v'„ zbK^ ^7K'i4iBa?Ltt«^®(cjiiso7K^^« 

Air 6 CD &B&J&S* tttUlft b ta V \ x. 6 C £ tc «t 

>9 „ ^/t/^^fiSRTkttS^ESro^S r. £ d «t t) , ^7K't4«D^7KteD^J^p 
Srff*5-^^-C#5o ^2 91 
(i? y -v— v( 7 — /*':/) ^^ 46 - 5 0 
[0 4 5 0] 

7;Ptn*-7p>/}fyv-^5~6 0 M%Ofg|fflO*£* *#J-g-efeS, SH 
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